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BSTRACT 

*. tV?' purp/jse of '^his stud'^^is to p^r^seiat an 
experimental invesxigati^on of' th^ manifestations of •aphthous ^ilcers'^ ' 
glossitis^ and ich^eilosis in l^he oral, cavities qf 25 subjects^ the use, 
of ferrous gluconate su'ppleoentyS for ^h^ control of the lesipns in 13^ 
subjects, and the heat^globin le vels'at Jinitial arid final clinic - 
visi>ts of all subjects for tilie perjLoas varying fron o'ne nonth to 
four years. On fhe bisis of the findings ai^d within ^the. lifitafeionS 
posed y it is C9ncluded that: (1)* thfe presence of the Oral lesions 
\to be' significantly related to heaogi^obin levels^ 

within the gene rail y\ accepted jdoraal limits;^ (-2) . 
obin levels' may fall within the gener^ally accepted 
ferrous gl-uconate supplements have a. profound effect 
of e^l:ablis*hed oral lesipns and tie prevention 'of 



does not appga 
whicR fall we 
altVough hema^' 
noriiat limitSy 
upon reversal 

recurrence^; (3J hemoglobin levels that are at the /Lower limits or 
below the .recogriized minimum normal ranae seem to accompany or. 
p'Tomote t^e occurrence of oral lesions;\(ft) / fsmal6,S appear to have a 
te^ndency^ toward occurence of iroa def icie^ncy mote oft.en than males^ 
and therefore show more frequent wanif eSt(at ions ot oral lesions 

. appare^tl^y related to the hemoglobin level in thV blood; (5) when / 
ferro^as gluconate supplements aiyit pr^scriMd for the management of ' 
oral^ lesionsy subjects show an ihcrease in\ fiem^oglobin determination^/ 

.and the majority show marked' improvement iA the oral conditions » , 
following treatment; (6) when ferrous gluto^ate .supplements are not 
prescribed for the .manageieiit of lesions, s.ubjecib6\show no 
improvement; and (7> although the regular intake of iron supplements^ 
is not recommendie^dy some subjebts require' daily supplements. It is 
recommended'- that the relatioAship between )[iutrition and dental health 
be amplified in school health programs, expecially" in underprivileged 
urban areas. (DBT). 
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.'"CHAPTER I ' 
. INTRODUCTIOri 



Atypical conditions in the oral' cavity may not be -considered 

•f • / 

Urgent life or de^tb matfeers, but they glo jflay important roles in 



the quality of'^h^alth* khe oral cavity is /parrticularly susceptible 

t'j nutritional -defici^Jc/ies, because df th^e metabolic activities 

^of the epithelial tissjies. - These/ aref higjfily 'specialized tissues,' 

and their serisitivity |is jioted by Sc;/iour and^Ufassler (28)^^. 

- The oral tissues/ have been called the barometer of! the 
state of /nptrition of the' body. Subclinical states are^ 
certainly /not rare and f/ojn the standpoint of diagnosis, ' ■ 
perhaps 'the mc>fet importaht' findings are in the Wuth.... 
The alv^a'lar bone, the Gingivae and the tongue ^flect the* 
present i/nterhal status/ of the body accurately arid quickly. 

'i / /r 

Neefd for the Study 

This^is an -e^a when nutritional factors have Appealed to jjlay 

' ' * I 

a significant role in preventive dentistry. Various nutritional^ 
inadequacies" of the human have been l^nlced with ialrly ,manrifestati<Qns 
^chan ges w'hich occur in the oral cavity. Sch6ur and Massler(28) y 
and' Nizeli^)i agree that although the deficiencies of Vitajnin ff;'*- 
Vitamin C, Vitamin I> and of minerals' such as calcium and 'phosphorous 
are mqst evid-ent in tooth' and bone development, changes in the 

gingivae are also noted. ^ These gingivae changes arp lipked especially 

• - \ * \ * ' * ^ / • 

with deficiencies of Vitamin <:/ Deficiencies of Thiamin, Ribpfla.vin,- 



and Hiacj.n are aloo kngs;n to bring about changes of^the girtgivaev* 
tongue and oral nucosat, such as anthracosis linguae (Black' Tongue ) , 
.secondary pellagra^ periodontal diseases, and other yral lesions.^ ^ 
. ' For a lonp^ period of time dentists and pjiysiclans haVe been 
ccncernei with or*al lesions that appear and reappear ',in the mouth 
r^riodically • They include aphthous ulcers, glossitis, and * *• 
cheilosis. Numerous/ articles'' hav;e been written describing these 
lesions, prescribing therp^py and analyzing c^LUses (7^^ (12) (25) (27) . S 

ne researchers estimate It hat v at lea«t ^0 percent or even more of 
the tbtal pop/i>atiqn si/ffer from aphtWis ulcers, many mojr^ women 
il children [and college student^s wit 
ilxploring /one segment jbf Malnutrition, iron deficiency /anemia 



thfeiVmen, pover^-shl children [and college student^s with ina'deqpate diets 



nas 



("s/ depletion of iron stores) has Ipeen found to be very c 



1)/. Sc 



'^0 per'oi 



was 



e general population (4)/6)/. Some resea^cherjS claim that -50 pero(g^t ' 
f the population suffers f^om some degree of ^neirtia. In a recfent 
article in the "Clinical Pediatj^ics Journal", the author noted that 
nj/tritional anemia is one of .the most /wi<iespread of /all health 
roblems according to a ten-state nutfrition survey./ ' ^A;high frequency 



observed in urA^an and rural poor children, and/ in /another article 

' ' — ' " - ■ - 77 ' ^ 

there yas noted a high frequency among the poor oldei/ jtopula-t^on. 
The epithelial tissues are dependent upon the iron level in 

/ '■ • 

the blood to maintain metabolic activities. When irbn deficiency • 
occurs, the oral tdssues are /highly affected. It is recognized that 
irori^d^ficiency may be ^Jsvidenced in other areas of the body before / 
it becomes /obs ervabX e 'itr the oral tissues, but when the -deficiency/ 



does bepome* recognizable in the oral cavity, it is usually becai 



oV irbn lack overman extended period of^Ume. According to pol^map, 
irorl stores will be depleted befo2:Q^ir9n«-def iciency. b^c3ines apparent 
in the blood. For this'reason, aji individual may shpw normal blood 

level of hemofc^lcbin although iron stores are depleted. , \ 

f . 
The syndrome that incorporates most of the oral lesions such 

as glossitis, angular, cheilosis, and occasionally aphtJ^bus ulcers 

and dysphagia, has been called Plummer-Vinson Syndrome. \ li'on 

deficiency has been." suggea-ted as a'causai contjributin^ ^4ctor in ^ 

* • * ' " . • * y . ^ 

i * 

incidence.'of these i5aladi*^s when they occur as the syndrome {B) . 

i ' ' , » 

. • . . • - V ■ 

Sutton'' s 'Disease ,.^ncomi»asses aphthous ulcers but identifies .a ^juch 
mc^re*§evdre stkte.. The ulceus Qf Sutton\s Disease'recur perio- 



dically ,£s/?mila^ly to a'phthou's ulcers/, but endure for extended 
vevioh'^M tirie and, ie^^/e scarring. /Pri^iary 'ironrd^ficiency anemia 
has'notNeen pggesiedi ^s a clinic|^i feature in Sutton's Disease, * 
,.bu1^ may /very, likely oicur as. a secohdart/dsp^ec^t . It appears 



that 



^ Disease, 



i 



aphthous ulcers,: ?ilJ.tTOug'h mildly r^minifsoent' of Suttpnf' 

: ; 7 ■ ' 

could be^of similar fetiology. : 

^ ^ *' Can it be determined* that iron deficiency may bj^/a', precurspr 
to such <firali«lesians a,s glossitis Xrid, burning tongJe), angular 
cheilosik (cra'cks tn the corners of^/the mouth), and.kphthous ulcers 

^(c^ker sores)? Can it be shbwn that w^en-^iron suppleftnents are 
- adiirinistered, the occurrerice of these lesions i's' controlled or • 

^r^duced? Therapy jf/tih iron supplements in^the treatment of the oral 

' / , ^ ' ' ^ ;■ 

lesions has ^been. recorded in medical writing, but/ references are 
sparse.' Suzma^(32), Waldenstrom (34), and'Oarby (7^ have reported 
.{i!slng various' iron supplements with sUcces?: ylien treating patients ^ 
Suffering from the Plummer-Vinson ^yndrome^. 



It' seens appropriate* that additional research i* needed in 



order to substantiate the impprtan(re o§ iron therapy in the cK)ntrol 
of manifestations of oral lesions. The significance or|Ll heal^th 
in total general health is. increased by the multiplioity benefits 
The phonetic val^ae in verbal communication, the esthetic value in- 

human -facial expression, the gustdtory pleasures and 'njasticatory 

"if 

functicJhs which promote, digestive function cannot be' denied. Both 
mental and physical discomfort are endured by adults and childr,en 

4 

alike when they are afflicted wi/th these oral lesions. The pain 
and discomft)rt Cv^n lead to behavior^ changes which can cause serious 
adjustment /problems (31) .It is unfortunate that som'e childr;en so . 
affected have been labeled as mentally retarded or backward because 
of their physical inability to respond adequately {1) (21) (31) . 

These conditi^ons in the oral ca^V-ity may* not be considered 
ur?;ent :lif e^ or dektla rtiatters, tutj* they do play impoltant roles i'n 



's fieaith/ 



of tUei iMivdiual*. 
'/ |f r^i,ii|rJ/^/s' ^ }^emogli|)(|Ln l^v^ls li/ t^he htpck and 

^th^ yecur^l'j^o^ ,|r^d'^^ of orair|.es^io|ti^-can /be established, a' 

then/ the ^yid^^ used Itq prai|bte j^ette^ Autxj^tion , and 

prevent needlei^^ su^^ring,. Knowledge of^ such preventive and 
protective n^easure^ is basic to effective health education. 



/ 



/ 



, * Purpos^e of ^hil Study * 
The Purpose of^ this study was to pr6s6nt an experimental 
.inY^ytigation of the manifestation of aphthous ulcers, «glossitis\ 
and' cheilosis in the .oral cavities of 25 subjects, the 'hemoglobin, 
levels, and the effects of ferrous gluconate supplements on the 
cont:pol of th^se les-ions in selected subjects.^ ^ • 



Therapy jf^ering limited relief in the past include: 

l) the topical application of Kenalog in Or abase whic^h is a synthetic 

steroid' ointment posrsessing anti-inf lajnmatory §)ction and 2) a tetra- 

cyc Line mjyth wash > 

Vitamin C has been used. extensively by some dentis£s and 

* ' ' ' 

physicians for the -treatment or prevention of these lesions. Some 
> 

o^'in succes^ while others ^dO' npt . 

If a relationship 6ah be ^established between the oral lesions 
anl anemia, then it is hoped that this knowledge gained concerning 
this se£:;ment of malnutrition will become inclusive in the com-^> 
preHeHsive hesftth education program. 



' Deffinit'ion of Terms 



The following temjr are* defined as their meanings are' used in 

> 

the present study: . * . . 

Aphthous Ulcers (Figure i) is a disease characterized by 




Fifulre 1. Afllht/hdius U/lcer on the Lateral Margin 'Of. th^ TOjfigue / ) 

" . .'r'-v Tii" 

painful qval^ oH'roundf, recurrent; single, or myltiple nepvptizin^j 
\xlceYations l:>lclm\xcosal tissue yrbh gray membrane, regular u^rgins ,| 

and surroundell by bright, discrete, thin erythematous ri/ng. 

I / / ^ /. . / ^ 

(Flirther/. ilMstration may be ;5?en in Chapter IV, cas.es ^4, 20 and 2*4,) 

^ Cheiiofeis (Figure 2) is a lesion that appears as 6pe|n edges or ^ 

cracks over the skjl^i on either or both sides \of th^ mouthl They are 




painful, ^ejiy jfaoist and coveted by i whii.a film. ^uL-rc u|id/tng- 

lelii/n/swAls, thickens, and bi:on(es inflWd (29).' (further 
Llustraiyton/may be see^ in Chaptet IV; casd 

CyanmethemQslobin jrocedore /s the method 'e/mp'loyed in the; use 
^of the 6io-Dynamlcs Colorimeter in order to determine ca^ci|iation^ of 
hemoglobin levelJ, and is considered to have a high degree |f ^ccuiracy. 
-(13-14) •* This drocedure requires a sample of 15 microliters of 1^ 
blood which is then mixed with a solution containing potassium 
cyanide, potassium ferricyanide, and sodium carbonate! ITlje 



/ - 



ERIC 



ferricyanide converts the. hemoglobin" iron from ferroys to ferric ^ 
state to -form an oxidized heme- combined with globin to form methe- 
"moglbbin, which then' combines witfi potassium cyanide ta produce _ 
the stable pigment cyanroethemoglobin. 
..... Dysphagia is difficulty in swallowing, that is caused by 
ulceration or hyperkeratosis of. the esophagus (29). 

Ferrous , gl^uconate is an iron supplement which produces rapid ' 
hemoglobin regeneration in patients with iron-deficiency anemia. 
It is be,tter tolerated than'bther forms of iron because of its 
low ionization constant and solubility. It does not interfere, 
with prjoteolytic or diastatic activities of the digestive system, 
and will not g^roduce nausea, abdominal cramps, constipation or 
diarrhea iW the. gireat majority of patients (26). 

eiossjtAs -is an atute or chronic inflammatory . disturbance o^ 
the tongue/ which can /become painful, bright* red in color ^nd>wlj 



various, deg^rfee 

Chapter IV> 

I I 

I Hematjoc 




/rtrophy (29) . (lil/istration may be see/ in 



/ / 



terMnatioR i/s a;proce<fre used to/ determine the 



,j and tijic designate h.ifjh, na/rmal, orf lloW"' 
.Hem^tocrirrates Jiaje been un3/versall| ^c/:e^ted 
obin deierrailiat^ioJ (2), 1(22) » ('2^)-/ / / • 1 
on-b'eariig prQ.fcein w^ic^ normally Lcurs \.n 
, th^ c^rcullating^ blood iJ)two forms: oxyhfempglfabin, chiefly id ^ 
arktial llooJ, and riduced hemoglobin, chiefly' in venous blofed, 
ki9oglobiI-4,eLnnlnation is carried out by comparUng a fte^h|sj|np 
f blood with a standard set of color representing, different 



10 



on 



lint ensit jCes /qf ' hemoglobin ccjflor. A color index shows the amou^it of 
, ji • ^ ' • « / * 

'/^ Ihemoglobin in proportion to the red^blobcl cell count. Under normal 

I conditions the number of red^ c^lls in each cubic mil/limeter of 
circulating blyod remains almost constant. Daily variations ^of 
one-half million cell's ^re normal, and greater transient increases 
may occur during stress. The h|2moglobin content, expressed in 
grams per 100 ml. of blood, normally increases in direct proporti 
to the rise in erythro.cyte cou^t. ior production of hemoglobin', 
an adequate supply of iron is required. When there is inadequate 
production of hemoglobin,/ bne| cause i/^the failure to include 
sufficient iron in the* diet. 

" Iron-deficiency anemia Is a term used to describe ^moderate and 

' / / . .■' / 

severe iron def iciency/Zbecause there is insufficient iron^^o make 
no-rmal quantities^of neltoglbbin. y 
^i^-m^ Kenaiag in Orat^^se is /a synthetic corticosteroid which p^bssesse^ 
'^^^^ and antiallergic action lise^ fbr< 

. r temporary relief of symptoms of aphthous ulcers; 
/■ PlummeryViu^n'^^ Syyroma is characterized by atrop^ c/f 

^ ,papillae and b^l^i^ Sppts'^n the: tongijfc, r/''>in tht- tongu/ and otdl 
mucosa, diffic in swjallaving, actompanieq by mouth Ailce'rs and-/ 

clieflosis. I I 

I Sutton's Dib^afee (Figures 3, A; is a syndrome which t^egins / 



as a small, smooth, painful red ijodule or plaque which/ soon ul- , 
cerates. The VcraterllKe ,^ painful ulcers aire much larger and deeper < 
and heal much slower than aphthous ulcers, and leave sc^i^rrlng (33). 
(Further illustration may bei seen in Chapteir IV, Case !♦). 



11 




Figure 4.-; Extensive Ulcer of Sutton's" Disease on the- Upper Lip . 
^ Tetracycline Mouthwash is primarily" bacteriostatic treatment for 

m 

certain gram-pisitive, gram-negatife organisms', and used as •() res crip- 
tion for temporary relief of mouth ulcers (26)/ 
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Rf.VIEV; OF LITFR;\TURI': 



There are scre=;s periods, doring life when body iron requirenents 
are incre^>ad/- ckisting, iron-scores are *tap idly depleted^ and a 
deficient diet soon produces irou deficiency. De^pletion of iroa 
stores is recoi;nl2ed as the earliest' phase of* iron deficiency. As ^ 
iron df^ficioncv occurs, iron stores are>xhausted before i^on- 

A 

defU:iency ar.er.ia appears, y ■ 

Iron-deficiency ariepia is the xesult of a deficit in available - 
iron, i,e;., .iron ab^sorbed from the^^dief plus iron reserves within the 
body, cpr.pared with 'the individual;S i^ron* requireiiient's . It is only 
when iron dep letioT\ has biien of long standing that .manifestations sucn 

glossitis, ^n§ularp^tomatitis"atid c^ophage^l adhesionV -(Plunmer- • 
Vitison Syndrome) oc'cur (5)'. * * ' ' ' ' » 

\he object of iron -fherapy' i$ to provido. -i:>pn ''ih ap available 
form and ^n adequate a^^ounts to'cor'Vect the deficicuc^ (5)^ ' ^he 
Availability of ingested' iron is related to. its solubility ^aifd its 
reductjd state. Ferrous salts are considered, to have 'an'^^a'bsorption *. 
rate of* 10 to 15 per cent in usual treatments given to anemic.^^or 
iron-doficient patients, and sihce they 'have proved' e ffective at low ^ 
do'sa;:cs,^ they have received wtde use. ^ ^ . 

Ascorbic acid is the one substance which has -been showTi to 
increase iron absorption, '^or this reason, some investigators have 



combined iron vita ascorbic .iciu for treatinenls yiven, , ColerUn, 
f 

et al (5) believe this to -be of littld practical value howe^ver,^ 
because of the efficacy of iron alone. 'Results of adequate therapy 
are highly predictable, and effectiveness is usually dpternined -most 
e/ficicntlv fron tlie rise in hemoglobin (5), Althougli blood values 
return rapidly to normal, iron therapy must be continued for 
extended periods of ticie in pjrder to reconstitute the iron stores . 
in f the tissues. 

As- early as 1893 Blaphenstein (19) suggested that fhe signifi- 
cance of iron-deficiency an\3rda may be important in the diagnosis, of 
lesions of the oral cavity. Suzman^ (32) in 1933, re^ported an^ inves- 
tigation, of the etiology of Plummer-Vinson Syiidrbme and its relation^ 
ship 'to "idiopathic .hypochromic anemia". He acknowledged that ^ 
the relationship between aneiiia and the syndrome "had always been p 
subject of contention". In 1938 Waldenstrom (3'4)^ expressed concern 
that* the study of .so-called hypochromic anemia and syitlptpms afflic- 
ting epithelial tissues had not- aroused much interest. ^ 

Darby (7) reflected in 1946 that recent interest in vitamin H 

V 

complex deficienc^ies ^as* causes of lesionsvof the buccal tissOes had 
led to the unjustified claim by many investigators that all such 
lesions were manifestations of vitamin deficiencies. It was^ claimed 
that changes in the lingual papillae were specifically due to niacin 
deficiency, and that glossitis was probably due to chronic niacin 

•deficiency* It w^s further implied that fissures at the angles of 
tVc mouth (cheilosis) were due to riboflavin deficiency, aJ though it 

•had been s\\o\rc\ that these. lesion$ may heal, after administration of 



niacin, 'pyridoxine or Dantothcnic acid; or ^that they may be resis- , 
tant to treatn«ent with all of the known viCair.in B factors, Schour " . 
and Massler' (2-8) conclude from their studies of 'the' effects of ^ 
dietary deficiencies oral structures that, *'The oral manifesta- 
t^ons of i^on deficiency hav€^ beei) given much le^s consideration if-, 
tlian those of calcium deficiency and merit investigation," *' * 4} 

■ ■ ■ $ 

* Suzman (32) studied eight cases of Plunimer-Vinson Syndrome at "hi 

• ■ ■ • ' ' :tt' 

the Massachuserts General Hospital over a period of two years, Thei/i 
patients were all women bet:ween>the age.s of 27 and 61^ Clinical '^jf:^^ 
features mahifested by these patier^ts^were: burning, red tongue ;V 
which appeared atrophic, smooth'and ihiny, with fissures present. at- 
the angles of the mouth; and dysphagia (tightness in th§ esophagus). 
Six of the patients were found to have hemoglobin concenttations 
which ranged from 35 to 60' cent at the init;ial examination, 
These six patients wfere given a prescribed daily treatment of iron 
'with ammonium citrate in , concentrations ranging . fr'om 3,8 grams to 
11,6 grams. Treatments were continued for periods' of' time ranging 
froH) one to two months. /Final data were available >f.Qr f our of these 
six patients whose hemoglobin cprfcentfations were found to have 
increased f rom ^0 to 30 per cent. Their overall physical conditions 
were improved, and there was marked improvement in the conditions of 
the mouth and tongue, 

Suzman (32) repoxted a seven-th patient who wa^ found to. have 
"raariced 'anemia," and a hemoglobin concentration of/only i^'per cent. 
This patient was giv^o intramuscular adminis t|;>Tipn Qf\S(O0 mg, of 
ferric citrate over a period of three dct^f^and thdti a. ^e'cond adminis-: 
tration of 1600 mg, over a period of fouVdays, Tweixfey/^aySi'' after the 



secoad course of ^ron.' hemogl6bi« corvcdntracio; had increased 18; 

•per cent, and marked improvement of the' lips , and tongue were o'bser;^*d.. 

'The eighth patient, studied by Suzn-in died on the' sixth i.y/ after the' 

^ filifonn bougie .which was used' for relief .of dysp^hagis was -caught in 

a fold of Mnucous membrane. P epf orated .it, 'and ;then parsed through 'tU^ 
Esophageal wall. • ' ^ > 

. Suzm'an concluded that since the adm/^istration' of large amounts ' 
^ of iroa-almost^invariably relieves the anemia, and usually .alleviates 
-the'leteipns of the tongue and mouth, then a virtual deficiency of - • 
iron may play some part in the etiology of, Plummer:Vinson.Syn;;onfe. ' 
anemia / glossitis- and dysphagia, 

^ Waldenstrom's studies' (34) support Suzman. He reported somfe. r 
clinical observations of symptoms fro;n the epith^^^^^^^^ ' 1 

•iprobably caused by iron deficiency."- Waldenstrom observed seten ' 
cases, all showing typical Plummer-Vinson Syndrome,* Ail cases. were ' ' 
females whos^ ages ranged from 17 to 52 y^afs;' Patients' Resented 
symptoms which included fisiures at the angles of the mouth, burning; 
and soreness; ^f, the tongue, and dysphagia.' Bloid 'hemoglobin level« 
were observed^o be' betve;n 25 '^per cent and 60 per cen^. ..Patients ^ [ , 
Who were treated with ferrous lactate W two. to seven Weeks shoWed 
much improvement on subjective Symptoms, ;Wd henloglobin values- were ' „ 
increased; He never, used any treatment" o'^her than iron, and ali^ays - 
experienced good results. V " . 

. Waldenstrom reported iobservations Of s6yen additional; ^ase^, 'all 
of whom shUd^ypical koilonychi^a," with or withoat ^^ani f es tatiJns of " 
fissures at^'the angles of the mouk, sore 'tongui and ^dysphagia/ and .* " 
with or Without anemia. He' concluded that it 'seems v^ry prob'ible Thdt . 
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^ all of these varying combinations of symptoms in the 14 patients. ',. 
: bo,h with and .Without anemia, .have-one^ common ca.lse: ■ iron deTiciency 
. All case's iinproyed_ after iron medication.' ' . 

^ Barby (7) crit'icieed Wardenstrom's conclusions si.cehe did not ' 
^ .demonstrate that his £ases were resistant :to treatment with the vita- i 
: ndn B.complex. ^arby suggested 'that the patients tnay have cot^umed a 
cire adequate^diet during the -period of iron therapy, and therefore--' 
may have, overcome a; concomitant def icienc; -.th;ough manifestations of • 
. glossitis and .heliosis, for the association with hypophromic anemia. ' 
n>ay haye been die t6 an accompanying deficiency of vitamin B-compl^x.. V: "' 

• . * Darby (7) .attempted- to present evidence that,' atrophic lingual ; : . ' 

papillae:, glpssitis and- angular fissures which accompany, iron-defi- 
ciency anemias are^.f t4n ^ to the' lack of'iron alone, ,nd not to ' ^ . 
the accompanying I^def iciencies of ' vitaMn B-complex. . Darby reported \, 
a. stpdy of six.^cases encountered at the NutViti^ Clinit' of the " • 
.^bepartm^nt of Medicine of Vanderbilt/ University Hospital. ' Patients 

the Clinic. esl^alV^wcinen. usually. p.resen, th'.- recurrent .oral ' . . 
: signs, and other symptoms' often diagnosed a^ "subclinical B-co„.p.ll;, " " , - 
deficiency", but ^they, fail to respond to tlieraj^. with B-vitandns.' \ v • 
. It was becaus^ of- this observation that ^arby initiated the study" oi ' '[ 
the .cases ^"he reported, 'ihe B-complex syrup, which he -po^escribed in - 

some cases contained 25 mc. <of nlar-fn ^ n \\ 

^ ^ mg. nor niacin, 1 mg. of riboflavin and^,3 mg.i . 

Of thiamine, tp .4 cc. . ' . 

• All six cases studied by 'Darby were women between the ague's of ' ^ 
, and 38.^ Their hemoglobin le^^fcs at the initiaV visit to the" cMhic. ! 
•ranged between 8,2 .and 42.2 3/160 ml of^blood. All cases pr^sented'^' ■ V ' ' 



symptoms of oral disturbance ^related to Plunurier-Vinsoa/Syndronie , 
Incjluding glossitis, cheilosis, and aphthous ulcers/ Two patients 
exhibited diagnostic dysphcrgia. Patients complay4d of sore mouth, 
sore- andT burning tongue,, and fissures at the a^les of the mouth. 
All, patients exhibited atrophy of the'papilla4 of* the tongue. 

In two. of Darby 's' cases, B~domplex syj^p (A^cc, three times 

i , * / ^ ^ 

dailx) was the first prescription given. / After ^eight to nine weeks 

Ch^rc. wa^ no improvement in oral conditions of either'patieAt . 

'P*atlcn,t ihumber one was given the addLcional^ pi;escription of riboflavin 

, f ' • / . 

(5 mg, daily), and there was no amp/ovement after three veeJcs, Then,- 

pyrldpx:.ne (50 mg. , thrfee times da«.ly) was, added do this patient's 
medicacdoo and within two weeks /he lesions improved. The pyridoxins' 
was discontinued at this time, /but fissures at^ tlie angles.. of *the mouth 
reappeared "and rdid not res^om' to ^administration of' 1^2 gram*a- of yeast', 
three times daily. Patient/ number orte art^i number two were both 
gLv^<i .0,2f g of ferrous su/fate,. thre'e times /laily/^ Patient number 
one' was ^iven Jihe ferroiys sulfate in addition 'to the B-complex syrup. 
Patient number two was /given the ferrous sulfate in addition to the*^ 
'yeast. Three week^ dD'one month later, these two- patients had no* 
soreness of the mout/n, the tongue wa^ normal, and the hemoglobin 
levels had risen f/om 10.5 g to 12.5 g. After the iron thera.py, both 
patients remainecy cured. • ^ ' 

In case nui^ber three, the prescribed treatment was rbur mg, of 

. ^* / \ ^ * 

riboflavin" administered subcutaneously for four days* Oral condi- f 

tions remaine/ unchanged. Then, supplements of .dried brewer' s yeasty 

were prescribejl (30 g, three times daily), and after' six w^eks there 

.» i 
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was no dumg'L .Troa£ment witn pyridozino (16 iig. daily) wa§..init1ated 
for one week. There was again no iniprovenwiit. Yeist, tliesapy was 

• * ^ ' . , 

added for a period of two we^s , and still there, was' no' chaugii in 
oral donditions. Then ferKous^sulfate- (0. 3~ g, three times daily) was 
administered- for onejncnth. Tha he.nogiofain level increased, from 9.3 g 
to lA.O g, *nd the patient $hbwed -prompt relief- from the symptoms of 

Plummer-Vinson Syndron>e. • • - . - 

• ^ 

' ' Patient number four was given treatment wit.h 0,3 g ferrous 

u 

sulfate,'- two ti;nes daily, tog'ether with 5 rag. of riboflavin adioinis- 

V • ■ ■ ' , ' ^ 

tered three^tlmes dally. A-fter bne month, 'the aral ^lesions had com- 

Vletely healedC'ahd the herabgLebIn had increased from 9.^ g to. 13.0 g. 

. / . • ' ' . . . • 

The diagnosis, of 'this patient had been that of arlbof lavinosls , with 

■ coexisting -iroQ deeic^ncy^ It was thought that the response of oral 

lesions was- due'to^ riboflavin. This case illustrates further the 

xonfusi6n which "may arise wnen two therapeutic agents are used. 

Darby insisted that "agent^^.rausic, be tested separately, if accurate 

" . ■ . ' • .' * 
• •• • ' ■ ° - ' 

interpretations are to.be gained. • , ...... 

The two -remaining- patients,- nu|ibet$ five and six, x^ere trc-ated 

with ferrous sulfate (0.-3 g thr^e" times, daily) alone. -TveaLment was 

not preceded With administration o,f B-vltamins in-order to determine j 

' whether the patient; "would respond- Co Vhis". agent alone. A^ter one to . 

two months, the patients. Ver^ corapae^e^asyraptoraatic, .and heraoglobin 

levels had increased from a low of 5.7 g to a high of 13.5. g. 
o . '' ■ . ' . ' ■ ■ . \ 

,Darby;.s report 'of repre'sentative cases studiy was interp.reted by 

hira as indication- that iron. def icl^ency-al-ong rasy manifested by ~ ^ 

fissures at tlie' angles of the mouth and glossitis. belieVfed that 
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with UaldeiistroiT 
the dysphagia ai 
therapy. 



Darby a^kncwl 



.this InierpreLaHoa was consi./ucuc with Suzman's successful treatment 
of 4 cises of PlLmmcr-Vinson's Syndrome with irqjn administration, at\d 
r''s conclusion tlvit these lesians of the mucosa and 
ce both -cured by administration of iron with no other 



cwl^d^d that 



these 'lesions are often confused with the 



„oral gigns of D-cociplex deficiencies, as was evidenced by the thera- 

peutic measures which were first institute'd in several of the cases he 

reported. He continued the stiid^of each of his subjects over a long 

4-enough period of time; however, he was seeking to be convinced that , 

♦ % 
' the B-vitamin^ preparations were ii;}ef f ective, and that, the iron therap 

alone was ef1f'4ctive. Darby did not deny that deficiencies of ribo- 
flavin,, niacin, or other B. complex /a^tots may give rise, tp .glossitis 
or pheirlosis. His emphasis was simply that another cause of these 
signs is iron deficiency. These tindin|g' prompted Darby to initiate 
" tile study of ,the*.correlJ^j^ of these oral manifestations and the 
hemoglobin levels of the general adult population. His assumption 
was that there was more frequent association qf these'signs with low 
hemoglobin levels,^ t;han with high hemoglobin ieveJ??., 

In more re<|jnt years, Vogel (33), Jacobs, et ai (17), Burtorf (3)., 
Durovic (8), and Mahili^ (23) have- made references to anemia |s^a 
causal, factor in the diagnosis of these bral maladies ,^ but there is 
no extensive or struct^ured review :.of 'case studies ayailabi|^^such as 
those conducted by Suzman, .Waldenstrom and Darby between 1933 and 
19A6. At the present time the actual cause of the manifestations of 
aphthous ulcers glossitis, and chgilosi^ l^n the fjral cavity, .and the 



recoinraei:\ded therapy for their con^ro 



il rJIfa 



in controversial.' 
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CHAPTER III 
PROCEDURES 



After the problem was selected ^nl adeqLtely^tined, th.e ' ' 
standard "Project Review Form, Cptnmlttel on -the Use of Human Subjects 
la Research, University of Florida" wai Lplet^d and submitted, and-' 
approval was given for this expeJlmental Lestigation . Dellmlta^ons 
and limitations were specified, hVp^'othesesVwere establlsl^ed, and terms 
used were defined. ^11 avaUablJ lltTeraturl related to inves^gatlons 
of the significance iron deficiency in the manifestations of. 
.lesions bf the oral c|^iVy was studied~and reviewed as a backgVound , . 
for the study. . • 



Selection of Subj ects 
^e,lnvestigator accepted appropriate subjects for partlclp'atldn 
;in-the'^rqsent' stv.ay during tte four-year period from Februa.ry 1970 
,^til''M^rch.l574, -An extended period of tin., was requUed fpir co-.a-^ 
pletlTon jf . tliis experimeatal iuvostigation ^because of sporadic 



Availability of appfoprlatV subjects, and the need for .continuation " 
of observations over an extended period. of time. 

. Need for. Additional subjects led to posting of notices In . " . " 
strategic places at six multi-purpose builkngs on 'the University ^ 
Florida campus in e^rly , 1973: %ese natices inbiu^d di^Iinmatlc 
Hatches of the .types' -Sf oral lesions which' sub jedtt^may^Q^'a^t in 

. . 22 ■ 
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• order 'to be considered as participants. Interested potential subjects 
were requested' to contact the investigator "by telephone Un order to « 
confirm an appointJent ylth the consulting dentist ifi the Clinic of 
Oral Medicine at the College of Dentistry of t"h6 UniversUf of 
Florida.. Potential subjects were also< inforiJed thardiagnosis and 
: treatment would be provided for them at no -cost, if they were selected 
for participation ^ the study. A san.pl4 fo™ of the notices which 

were posted appears as Appendix^A. ' . • 

Approximately 25 volunteer subjects responded to the posted 

notices. "^An additional' 59 potential subjects were patients who were 

• referred to the dental clinic b; practicing dentists and physicians 
•throughout Florida. Each of thes|^9 patients was' examined by the - 
dentist in attendance at th;..clinic, and screened for possible par- ' 

^ ticipatipn'as Subjectsin the preheat study./ Volunteer subjects who 
responded to . the posted notices' were urg\d to make appointments for' 
their initial screening examination without delay if oral lesions 

• were present, so that clittieal observation could be made of the- ulcera- 
tive stages- which are of variable duration. Crlclcal' judgment in , . 
ultimate selection of all Subjects wis made 'by H: R. 'staniay. D.D.S., 

^Chairman. Department of bral Medicine, and his associates at^the / - 
dental clinic. ' As a result c^f . t^ .exan^ina^ks / it liaV ag^^^^^^ / 

toUloJj5,snhie^t^ '6ouU be considered' appropriate for participation . 
'in the presctnt study* 

• . Attrition of potential subjects occurred because of ^ natural . ' ' 
obbility. lack of motivation to returt;, to the .clinic, after relief of- 
pain or acute symptoms as a result of the initial visit, complica^ 
tions, because of other illness^^nvplveoients. and inability to return 
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tx> Che. clinic bec^iAse of transtjortatibn difficulties compoanded by 

* \ 

Che* energy ctisis c|f late 1973 and earily 1974, These attritions 
reduced the fiinal stiidy sample to a td:al,of 25 subjects who remained 
for inclusion\in the experimental investigation, f 

Each of tne 2S subjects 'selected for participation in the present 
stuciy was requ^ed to\complete and sign three- necessary release forms 
The inve^irlgatol defined and explained the study, and informed 'the^ 
subject of the right to Withdraw from the project at any time* Both 

• t A \ • *■ ^ * 

the Investigator nnd the teubject* signed ;he University of Florida 
"Informed* Consent*! form, A copy of which appears ^is Appendix fi-. The 
subject was requested further to agree to^tbe provisions, and aign 
the College of DenCistry form, photographic and Television Release", 
a.^copy^o£ which appearis as Appendix C. The subject, wasi, asked to 
sign a third release form which authorized the collection of blood 
specimens, and use of other* technical procedures which may Jbe^con- 
sidered necessary or advisable for diagnosis. ^nd tr^atmenir/ fhis 
third rel^ease form is^ a ;;putine 'inclusion of the official form, 
•^College of Dentistr)' Admission Record, ShaodS Teachrng Hospital and 
Clinics^ University ot Florrda"> and also iuciudes a brief medical"' 
history. All completed forms were' filed for official use and record 



as needed. 



Each ^biect |was ^requested to Ireturn to the .dental clinic for a 
reevaluation of th^ oral condition, preferably after a period of 30 
/days. At the second visit to the clinic, ^the subject was informed 

that another extensive oral examination would ^je made< A second blood 

sample wouljji be obtained, and .a second hemoglobin level and hematocrit 
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readiag would be detenaiued, The condition of the oral' lesions 
observed at this second visit, and the iron levels in th& blood would 
' '. * compared with the findings of the initial examination, and final 

/ assessments would be made./ ► t. 

Selectt<^rt of Subject s for Thpr;ii^v 
At the initial visit* at the dental clinic, each subject was 
' . Slven a complete oral examination by the dental cbnsultant dn attend- 

^ ance. Close examination was madis f or any signs of conditions w^ich. 

• *^°'4ld be of such serious nature that fuf ther participation b^^'the 
subject would be unadvised. In other situations, oral tissues qiay 
have been traumatized through biting, careless too thbry^ing, or upe^' 
of topical applications such as aspirin or other cheMcalg Khi«hj-Tffiiy ' 
, have! caused 'bums. All such extenuating possibilities Tiad to be » 
eliminated so' that there could be assurance that lesions manifested, 

— ' : ' / . ■ " 

^'^'^^ not/ due to these causes. Lesions resulting from mechanical causes 

/ ^ * 

■ ^^^^ appropriate for purposes, of the present study, . 

• V * . / ' , ' V ^ 

Atypical conditions of the oral cavity were^assessed accofd.ifij> * 

to severity and extent.^ It was tUo critical judgment of uhe. attuiu-.-or 

deJitai consHiHiant: to nake the ultimate selection of subjects for'swb- 

sequ^nt lab^ratoj^y diagnostic procedures. 

Laboratory, procedures to which each subject wa^ exposed incl^d 
/ i" J • " " I 

a tifemoglobin level determination, and a packed red cell (erythrocyte) 

calculation, (hematocrit). The investig'ator, a registered ted,hnologist, 

pyocufed a blood sample through the finger tip puncture methoa, and 

dfetenained. the hemoglobin levejl and the hematocrit reading. ' , 

As a result of the initial diagnosis which included integration 

'-25 . ' ; 
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i 



of 



,the iriformat^-^)!! obtained from the patient's medical history, the 

clijaio^^. observation of oral' manifestations and the laboratory • 

■findiois, the oral pathologist determined and selected those subjects 

who^re to receive therapy. A total. of 13 subjects was selected for 

^ t^atment.-^The primary criterion for selection of subjects who 

•fe^eived therapy was the. nature and extent of the or.al lesions.. This 

selection was made regardless of the hemoglSbln level, whether it ^ 

could be considered normal, low-normal', or iron-defiaeDqy.Viemii. " . • 
\ " • . .> .-v - ^ ' ' . 

The hemoglobin level&as. a cEiter-iofi- ot sVcondaryUimportance in' the ■ 

Is^lgciaon-oT'^subjects to receive' therapy. It was recognized that the 

^\ - ■ ' ' ; • ' ' 

standard designation of hemoglpbin level which may be indicative of 
iron-deficiency anemia lemains a" controversial issue. 



1 i 

Selection of Thefapy 

Iron was chosen as the thterapjfr f or us,e,i;n thi*' experimental 

• ^ 

investigation, primarily because of the encouraging results' of earlier 
spudies which wer^ reported in Chapter 11, "Review of Literature". ■ 
Suzman (SE) used ferric citrate .with success. Waldenstrom (34) u-.-.c-d. 
ferrous lactate and reported imp'tovfuaoc ot t.ii ; cocdlcloris oc- 

his patients. Darby (7) used Vitamin B-complex precedingUreatments ' 
with ferrous sulfate, and reported tha,t his patients showed no improv'l 
ment until iron therapy was administered. ' • 

^ The therapy prescribed fay. the dental .consultant for 13 subjects 
in the present investigation was ferrous gluconatd (320 mg;). Fferroits 
gluconate was selected as' the Iron therapy' of choice because this 
suppllement demonstrates effect^ 'readily, and is known to cause little 
or 'no gastric ldisturVance (25). " , . . ^ 

4 ' 



Iron deficiency is recognized as a most common dietary deficiency, 

wlch che possibility of as much as 50 per cent of Che population in ^ 

iViny areas suffering from this def icienty_ (6) , •' (30) The American 

Academy, of Pediatrics has recently urged that children should be fed 

iron-sfortified milk, to help prevent the prevalence of anemia in this 

country' '(9"). 'The Food and Drug Administration is presently consid- 

• . • ' ■ ',. 

ering a ne-^ regulation that-could triple the amount of iron suppie- 
■* 

mentinow added tO' bread apd- flour in order to cope with the rfeported 
widespread iron deficiency 'in the United ^-S-tates U5) • 

< ' .. • • • 

It has been postulated that the oral, le'sionf investigated in Che 
present scu«'y are as extensive as "in iron deficiency. Since it has 

been' ciemonstrated "that there isVpossible relationship between" icon*- 
' ■ . .....■,•/-.', 

d^ftU«iency atid aphthous ulcers/ it seemed logical that^more conclusive 
data are needed. and that a^dd^tional efforts should be>made to demon- 
strate effects on the^ confer oL' of these _and other oral; conditions 



through the use of iron theiapy. 



p. ». 
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nr>r:enn?.natio K of Henofilobpn Levels 



lobln ^leveli w6r/>[detetmine4 „by^ the" 



employs .|:he ^cy^l^^^ 



lobin procedure 



I Initial and f^nal hemo 
Bio-Dynamics Colorimj^er which e 

as explained^ in "Definition of Terms", Chapter I. irfis procedure 
provides, fqr calculations qf hemoglobin le<rel, readin^gs in grams. -per 
^ lOO'milliliters ^blood. Det.grmiriation olEs heWoglo^n^level in 
grams per unit vOltWie of blooi was consijdered to be more accurate than 
that of determinations ih'per cent, as Had been done in similar inves- 
tigations.. When calculations are made jn- percentages, ^a^ normal v&lue ^ 
representing 100 per cent must be es^tablished. Asslssment of these _ 



/ f 



nojhnal vaiues 'has been made with ranges fr6ra 13-5 g' to 1^.1 g/100 ml 

(J|l)- For the purposes of this^, study, it was accepted th^t the per- 

cdintage basis could iajply a false, sense. of accuracy, since a single 

I • ' 1' • ' 

'Simple o^ blood could render a hemoglobin reading of a iow of 61 pet 
/ ' ' ^ /• 

sent or as ^high as 101 per pent, » 
Re/cti'ons in thl^ cyanraethemoglobin method of hemoglobin deter- 

/mlnatfon are fast ^nd stoichi'dmetric. Use of .the Bio-Dynamics 

/ ' /' * ' ' ' • 

colorimeter vith the pre-bottlei and accurately measured diluting ^ub 

^ance^reduces^ the chance of error* The colorimeter provides for 

jmeasuring the color intensity , electrically, thus eliminating the^ 

Ipossl^bility o^ human error through the use of the eyes 'in varying 

..intenfities of natural or aftijficial light. 

The hematocrit was uBedAo determine the ^h\\mlof. erythrocytes, 

/ . • / 

and thus designate high, notmai, or low hemoglobin levels'- A micro- 

' • / / \ r^^ ' ^ 

capillary pipet (85 microliter^) ^w^ filled t6 the, three-fourths* 



level with the s/iibject/s blood sample • The p'i^>et was then centrifuge 



at g^^tandard ^igh speed until maximal packing of erythrocytes 
obtained. The level of packed erythrocytes rend on a -jtan>i<! 



for cha S5 micrulii.^r p|ipet,- The usual 
red cells for males is from 40 tolsA per 



scale, which is .caliLrait^d 

range of values for pScked 

\i \ ' * \ ^ 

cent, and' fcJr females ,j from 35 to 47 per cent of the\total blbod 

sample. If any hematocrit value fell below the est^ablished pormal 

values -for packed erythrocytes, then i^on-deficiency anemia could, 

be s^i^ected. • 



Collection and Trea tmer 



t of Data 



lb 

The participation of 25 subjelcts in this experimental study 

28 . 



provided thS^data which are presented for observation,' summary^ and 
interpretations % These data were recorded for; 13 subjects who were 
selected by 'the dental consultant to receive ferrous gluconate 
supplements during the experimental period;' and for 12 subject;^ who 
received no ferrous gluconate treatment. 

The age and sex of each Subject were noted, and individual 
records .were made of the initial and final status of each subject 
according to: (1) clinical assessments of atypical conditions and 
types of oral lesions, according to severity and extent as designated 
by the consulting dentist; and /(2) hemoglobin levels determined by 
the investigator. Additional descriptive data were obtained at the 
subject*s initial vjgsit to the clinic, when the dental consultant 
requested Jthe subject to describe his p^^sent condition in his own 
words. The dental consultant made notations as the patient described 
his condition, and appropriate information v^s later recorded in 

■ ■■/ / 

proper sequence. v . 



All initial and final status 'data were tabulated and-s 




/ 

f|>r purposes of con^)arison and interpretation in April '197^4 
njinationa^ of changes in hemoglohiii v.orc ra^ ou.l-jI':^^ In rn-:; po*- 100 
millilitjers of blood, 'and assessments of any changes in orail condi- 

• /• - ' - • ■ 

tions were made im simple descriptive tenns* 

■^ . , , . 

idividual documentary records for each subject were Summarized 
for inclusioa in the findings, and pertinent collective data were 
presented in table forms for purposes comparison* liiterpretatJions 

i • '"^ 

were made with particular reference to s^bjects whb received and diH 



riot receive ferrous gluconate supplements, And the apparent relation 

■ • ' ' I J I 

ships between the" hemoglobin level and periodic dcdurriente. and /, 
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reduction of oral manifestations of aphthous ulcers glossitis and 
angular cheilosis. • From the interpretations of data, *a summary of 
conclusions -and recommendations was made. ^ ^ - 



CHAPTER IV 
PRESENTATION OF FINDINGS 



' Data which support this experimencal ifivebtigation are reported 

and presented in tt/e.^present chapter. ' Findings- include' the manifes- 

• tations of aphthous ulcers, glossitis, and cheilosis in the oral 

cavities of25 subjects, the effects of ferrous glicoaate therapy^on 

the control of these lesions in selected subjects, and the initial 

and final readings of him^globin levels of all subjects possible/ 

The types of oral lesions manifested by the 25 subjeqts according. to 

sex and 'age distribution, and tfie summary of hembglobin readings 

together with assessment of oral'resu,lts ^re given in table .form. 

Reports of individual case findings and observi^tions Eor t'h'e.25 

Subjects are presen/:ed in descriptive fonn in order. to jvjrovi'de " . • . 

' ' ■ ' < , ' ' ' 

supplementary data inappropri'ate for^abulat-i on.- 

Types of Oral' U s ion s 'Man! jt^gted^^VL^^ 25 5i4r4ot9 , . - i 
In Table 1 is 4>rMented *a summafry of, the sex ^nd*. age distribu- ' 
tioa of the 25' subjects, and the types of oral lesions- ;nanifestftd ' 
at th^ initial visit to the den^:al cXlnlc.^ -Inspection of Table 1 

. w •* . • . . »• 

show^ a predominance of female subjects, 9 total'" of 20, which 

' 'i'l » :/ " / * ' • ' 

Represents 80 per cent; of tile 25 subjects pd^jticipa-ting in- th^s 
experinienfial study r.jfc is- observed that a'^total.of l^f thfe^e /• 
feftale 'sulije'cts (90 per dent^ are with*tn/thPage-^gioups not ' 



V. 



» ' .29, 

. 31 / 
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' . . Table 1 

Types of Oral Lesions Manif.es ced by chc 25 Subjects 
^ According to Sex and Age Discribucions 



Oral LesioTls 


•13- 
M 


-24 


Age 
25-34 

M' F 


Groups 
•35-54 
M F' 


55- 

M' 


75 
F 


•Total 
Subjects 


Aphthous Ulcers - 


1 


5 


i 1 


0' 2 


0 


0 


10 


Glossitis 


'0 


0 


*0 0 


0 2 


0 


1 


.. 3 


Cheilosis . 

f, 


o\ 


0 


0- 0 




0 


0 . 


1 • . " 


Aphthous Ulcdrs/ 
Glossitis 


0 


0 


0 0 


0 1 

* 


' 0 


0 


1 > 


Aphthous Ulcers/ 
Cheilosis 


0 


0 


0 '0 


'.0*2 


.0 


0 


" 2 


Glossitis/* 
Cheilosis- 


0 


0 , 


0 0 


I 

0 2 

# 


•t 

' o" 


i 


3 ' . . 


Aphthous ^Ulcers/ 

Cheilosis/ 

Glossitis 


0 


0 


0 i 


/• 0 "(J 




0 


.i 


Sutton's l)iseaSe 


2 


1 


1 0 


. oV b 


>* 

0 


0 





Tdtals ; • . 3 6 "2 2 0'" 10 0 2 25 



• exce-edlng 54 years, This greater Vroportipn of fen,ala subjects 
,presentlng oral lesions n.y have bean associated -with the greater' 

^ -tendency ;i females to becocae^anemicying the childbJing yeaVs 
. because of the regular loss of blood t|.rough\enstrual flow! 
.Acceptance of this prenUse .ay be just .fied'if .It can be thown.-that 
the hemogiobin level in the blood is rilated to' the^ occurrence of 
't^e oral lesions. • 

• . Further inspection of , Table 1 reveals that the type' of oral 
lesion -presented' by subjects n.st 'often was .that of aphthous ulcers 

,only, as was manifested by a to tar of 10 subjects (Ao'.per cent). 
When additional- subjects who manifested aphthous, ulcers* together ^ 

■Vith glossitis and cheilosis are included 'in the .tiesi^ation.bf- . 
subjects presenting.aphthous. ulceus, the total number of subfects ' 
manifesting this type of oral lesion is Increased t o 14 , or 56 per 
cen.t of the total 25 subjects,' " /' - ' 

Report of Case Find inps - 
. -The clinical features apd observations ot each- individual ^ 
subject -of the total 25 subjects are euumo.cato.l W U.o. followin/ 
pages. '• . . ' * '} ■ : ■ ■ 

.^ase_l. A 22-year-oldv female ^v^lunteer flnit came to the*" . ' 
dental clinic on January 30. 1*970 with 'the; complaint of -a' long ' \- 
history of aphthous ulcers. ''At the time of her firsC •examination,'^' 
three lesions were, observed which were inflamed* -and' she repJrt.d ' ' 
. thai: '^ey were causing her much distress. Laboratory .fimilngs ' f " ' 
showed that the he«;globin l^vei' was 12^0 g/l60.ml, and^'the 
hemfocrlt reading- yas 36.00 per cent (low normal' for females). ' '■. 



32 



reveal 
indica 



The treatniont recomniended' was ferrous gluconate (320 mg, ) tablets 
twice each day £or 30 days,* The subject left the vicinity and did 

4 

not respond to a letter requesting h^r'to return to the clirvic* for a 
second- observation, *^he responded to a telephone call made by the 
investigator in February fou.r years later, ancj she returned to 

the clinic on March 6, 1974. Oral examination at this second visit 
d a normal' oral cavity with no oral lesions, Tpe subject 
;ed that she had not beeq bothered with ^ any dlsc|o|nfort for 
•over six nqnths, 'wHor hemoglobin level at this second visit was 15,3 

g/100 ml, and the ,hematocri t was <6.0 pex cerft (high normal range), 

* ' / • 
These findings show an incr/ease i^ hemogfobin level of 3.3 g/100 ml, 

and an increase/in the hematocrit of 10 per cent. The subject con^ 

*tinues to t^ke one iron tablet -every three days. 

Case 2 , Th^ subject was a 22-year-*old female volunteer who 
came to- the cliflic January 2. 1972 with a history of recurrent 
j/phtJous ulcers, ^t tfhe time of her firs^t examination ^e presented 

.numbferous lesions in the oral cavity, both on and under/ the tongue. 
She/complained of great distress' Her hemoglobin level! was 11. T 
g./lOO m.l,^an4 the hematocrit was 32. A per cent (below u'sual no^al ^ 

'range), Tlie dental consultant prescribed Kenaldg in Orabase^^ |or' 
temporary 'relief of sj^toms, and ^recommonded, iharapy with ferrous 

gluconate (320 mg.) tablets twice each^day for 30''days\ She 

<» 

returned to the clinid on February 6, 1972, The oral lesions, per- 
sis ted, a^id her second hemoglobin reading was 11.9 g/100 ml and - 
thd heina'tbcrit was 35.7 per cent. Results 'of these' l-aboratory tests 

demonstrated an increase of 0.7'g in the hemoglobin levclj and an | 

. ■ ■ J 

incraase of 3.3 per cent in the. hematocrit . In interview, she wab^ 

• '34 • 
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Pru«lo„» tor the medications ^^escrlbcd. Sh/ 
e.Ke. to .tu. to knlc „UM„ ,t„o „ooe.,.,. -SHe ».ved a„a. t.o„ 
^He vlcmit, be,o.e she U; t.,e thu, visit to the cilnlc. 1„ .a„„„., 
I"4 She „as sent a letter V|,uestl„, het to .etun, to the cll,lc. she 
-Id not respond. Wa telephone call was placed to her Pal. Beach resl- 
■. -ence.. She Indicated -that lir condUlon -.o better, and that her 

.l.bl„ level was Vlow nor^,!" i„ September 1,;3. she stated that she • 
was no lonser .ollowm, thellron therapy prescribed ,or her at the dental 

Clinic. No further Information was avpiinhi^ f 

.^-Lon was available from this subjeqt, 

Case_3. The subject Vas a 24-year-bld m.i^ i 

I ■ ^^"^ "^l.^ volunteer who oame Into 

. 'he dental^lnlc in Octoh,r^30. 1,„. complaining „, having su„.red ' 
almost contmoousl, from .^tho. ulcers t|r seve.l .Jars.' .t the time 

Of his Initial oral examination,, two small loc^ 

on, two small lesions were observed which he 

said were causing hini dls4rp«i<! u 

8 mm distress, His^ hemoglobin level was 15,0 g/100 ml 

and his hematocrit was 42.0 per ceni- n™, 

per qent (low normal- range) . The dental con- 

^sultan, recoo^nded that.:he ta.e. one terrou. ,.l„co„ate \n6 tablet ' 

-|hree times a day tor 30 days.' ke returned .„ the clinic November 27 ■ ^ 
|973 «l.th no oral lesions, but stated that he had endu'red recurrence- ot 
|- ulcer-sl„.a his last visit.? His h.»oglob,„ icl-.i ,t thi. seccd vlie 
4.. recorded at 15.3 g/ioo^ ml and the hematocrit was 44.0 per cent. 
•iabprator, result revealed a 0.5 g Increase In the hemoglobin level, and ' 
a 2.0 pe. cent l„cdea.e In the hematocrit, which Is con'sldered well „Lln 
.normal limits.. He was asked to return to the clinic within 60 days. L 

- not respond to the letter ient to hlm ln January 1,;4. ' A'telephone , 
can , was made to him In late Pabruary.. He ipdlcated that he was hetter . ' 
ap- that he did not h.,ve th^oral lesions as otten. ^ l„„stlgator was 
Snable to procure another hemoglobin determination. • 

3.5 

ERiC • I . !~ . . " 



34 



. CaseJ_, TIU^ Gubjecc was n'31-year-oid female volunte..^t- who 
reported to the clinic on April 11. 1973; compUining of ■^tijfesta- 
tions of aphthous ulcers (Figure 5). glossitis (Figure 6), and' 
Cheilosis (Figure 7). < . • 




Fig^ire 5.- (case 4). Aphthous Ulcer on OrarPapilla of Stensen's Duct 
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Figure 6, (case 4). Beefy-rod Tongue of Glosllcis with Angular Cheilosis 
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Figure 7. (case 4). Close-up View of /\ngular Cheilosis 



During the oral examinatioa several aphthous ulcers were observed 
which appeared ulcerated aad inflanimed/' She complained that her tongue 
('was burning. She had deep angular lesions at thelcornets of 'her mouth. 
The subject rcparted a history of miscarriages, and in March 1973 her 
physician' had diagnosed anemia* She stated that she frequently suf- 
fered -from these oral lesions. Her hemoglobin level at this first 
visit was 12.5 g/100 ml. There was no he^iatocrit determination. 
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Fcr\ el.co-itc (320-mg.i; tablet, wore prescribed thre^ tines a day 
for 3o\s. She returned to 'tt^e clinic on May 7 , 1973. She presented". 
no,lcs.lons\r.<i reported that s|^e had not felt so well in years. Her 
hcnoglobin le\el was 15.0 g/lQol'ral, demonstrating an increase of 2.5 g. 
This subject may have endured irpn-deficlency anemia since she showed 
what can be considered a high intcOco of iron during the 30 day period ■, 
5f the ferrous gluconate therapy. • Although her first hemoglobin level, 
of 12.5 ^/lOO ml could be considered uithjjp non.ml limits, accordi4^ 
to 3ome,stand.nrds,-tiv. rapid uptak^ of itt^nKnnd prompt disappearaii^e 
of the ofar lesio^^ could indicate that the^emoglobin level was sub- 
normal for her, and that she cfid Indeed present a mild case of anemia. 
Further, when thdse findings are compar/d with thosJ of case 3, Ve 
fLnd that the initial hemoglobin Ipvel was considered high at 15.0 . 
g/100 ml, yet when thejsame therapy was ' prescribed ^orlhim over the ^ 
same period of time, the hemoglobin inclrease was only jo.5 g. This , 
conClr^^^-previous studies that show that a subject who-hasja higher, 
'normal hemoglobin .level will absorb iron at a much slower rate (11), (18) 
Case 5 . The subject tas a 32-year-old female referral who fir^f ' 
came into' the clinic October 1, 1973 with a two year history c^f Sutton's 
"Disease, f^he presented mu'ltiple lesions of the tongue, lip , •'^rtpalate . 

She indicated that they' were so painful that they had^ffected her 
■ personality. She had become irritable, and <|e^ressed. Her hemoglobin, 
leve'l was 11.5 g/lOO ml at the initial visit" to the clinic. .There was- 
no hem..toctit determination at that time, 'The treatment recommended ^ 
w,s TetracycUno mouth wash and E^enalog in Orabase for imaecjiate . te^- 
• porary relief of syp^otoms,. The dental consultant r^ecommended ferrous 
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gluconate (320 P.g.), one tablet^tuice each day, and requested" tliAt she 
return to the? cliiilc within 30 days. She failed to return, and a 
letter requesting her to do so was sent in ^January 197A. She returned 
to the. clinic on January 23. 197A. Oral examination at this second 
vlBlt revealed one small lesion^^Jhlch was healing. The subje.ct indi- 
cnted she felt much better, had expe\ipnced fewer and smaller legions 
and tliey had healed more promptly tharAofeviously . iHer husband 
remarked to the dentist that her personality had improved. Her hemo;:^ 
globln level at this sdcond visit was '13 .8 g/100 ml, ^nd her hematocrit 
wns 42 per ^erit (normal), 'it was reconunended that she "contihae the 
^crrous gluconate t reatment,' {ind reduce the quantity to one tablet 



dallv. » 



1 



£ase 5 was the only o^ise of Sutton's Disease for which ferrous . 

♦ 

gluconate was prescribed in this study. During the three-month period 
of obffcrvatiin, the hemoglobin was raised 2.3 g, and great improvement 
was seen in her oral -condition. j These findings seen^to indicate that * . 
she may have suffered from iroa-def ifcieney anemia. ' 
" Qase 6 . The subject waSx a J^^year-old female who was' referred to 
the dental clinic from the Watson Clinic in Lakeland, Florida on 
January U; 1972. She presented a two-year histgry of aphthous ulcers. 
Severkl lesions were observed at this ffrst visit. The-^investigator 
was not present' to procure blood foP hemoglobin determination. 1< was 
i^ecommcnded that sjie use Tetracycline mouthwash and Kenalog in Orabase 
for temporary relief of. pain. -"The detital consultant prescribed ferrous 
gluconate (320 mg.) t^reatmXint , one tal^let twice each day for, 30 days. 

.V. r 

The subject reported by telephone on I^ebruaty. 1, 1972 that^all lesions 
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were hcalc-J. ?hc *had experiencejj one sn.ill lesion which she aborted 
with Tetracycline mouthwash and Kenalog in Orabase. In January 1973 • 
.the subject reported again that sKe wa^ grateful for reiief of pain 
and synptons. -Srhe indicate^d she. would cc«^tinaa the f^rous gluconate 
therapy because the lesions would ^recur without it.- . * 

» Case 7^. lliq subject was a 36-year-old' female referred to. the 

' * .> ' ' ' . ' 

dtntal clinic ty a dentist in private practice^n Gainesville, Florida, 

on hUiv 6! '1971. She' reported ti one-year history. oKajJhthous ulcers 
and cheilosis; '.AC the initial oral examination she presented lesions ^ 
under the tongue, and (jracks aC the^igles of dhe r-outh.- - Her henoglo- 

bin 1-evel was 12..0 g/ 100 ml recorded at the J. Hillis Healrh 

\ ' ' ' • ■ ' • ' 

Center,, f^ere was- no hematocrit procured:* The. treatmei\t recommended 

-wJsVferrous -gluconate t320» mg. ) , -one tablet twice each day. She was _ 

askid'fco:return»/to» the. dlinic af^if fi,ve days. , She visited the clinie-^ 

'oti May rt, ".i971>s^ift^ no ifnptoYem^nt was.notecT in the condition '^of tjie 
aphthous .ulcers. The clieilbsis was improved. She returned to .the 
clinic again' bn June- .7 -, 197i-,.Sand presented no syrnptoms- o'f. ulcers or ' 
fchcilosla. A le'ttQr was seitt td'-fter on January 21, 197:A, asking her, .to 
return tfo th'e -clinic, ■ She'teported on.iMc^rqb.iO, •'1974. " She sthCed thaf 

-she felt-.so well thVt ghe thought -it was a waste tof ' time,-:to Continue 
her vi.sics-to the ciinic. All bral tissue was norfnal. He-r hemo-globin 

. level *-^t .this last , visit was 13..5 ^/lOO'rftl, v , . 

"•^^'case 7'. whosev.hemoglotij 'leVel was .12.-(i. ^/ipO-.ml at the initial-.. > 

.^islHT-Jto the c;i.ijiic-,^wcauld,be considelred to>h^s.e presehfe'd, "a; hGmd^l'ob-^a 
rc'^ding within •noT^al-liraH's for her/-' Moyevet, af cefr ' tfe-ferrtjus 
gluconate ther<»py, the. hemoglbbiri l-evai was inQrea;sed by l;!. .g. .and the. 
conditiortVf her oral -cavity was, no.rmcll." lIe-Ql for additional irom ^ ■■• 
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sccns to have t)een indicated by^the findings. 

Case 8> This subject was a^^B^y^ar-bld female who yas referred 



^as r 

to the dental clinic on June 14, 1971 by .aN}entist in Dade, -City, 

' / • 

Flprida. She reported a 15-month history of glossiti^ At the 
irritial examination she complained that her tongue and throat burned 



and hurt,,^and, that she bad difficulty in ^swallowing. Her hemoglo^biin 
level was reported to be 12.2 g/100 ml, according to a^ rece_ht laboi^a- 
tory report. The dental" consultant recommended ferrous gluconate 
(320 mg. ) therapy, one tablet twice -each day. She returned to the 
clinic on June 28,\71971 showing no improvement. A letter was sent 
to her in January 1974, request^ing^a return visit. She reported 
by' telephone that there was no improvement in her conditJgn, but she 
failed to return, to the clinic. * A second hemoglobin level c[et^fecmina~ 
* tion was, not-^made. ' / ^ . 

>»* Case 9 g.^ The subject was a 44-year-old female who was referred to 
the dental clinic On'OctoSer 15, 1970 with 'sl^ two ^ear history oi 
manifestations of glossitis and aphthous ulcers^. . She -reported that 
she. had also had ulcers in the vaginal area. Oral examination a:t. the 
fir&t visit revealed a fiery-red mucosa and tongue. She reported that 
she had »no vaginal lesions at the present time. The subject com- 
plained that she could not eat- or use straws because of the pain. 
She reported that she hijid difficulty in swallowing. Ferrous glu- 
conate (320' mg.) was recommended, one tablet three times each day. 
A biopsy of the inside lower lip was recommended,' if this therapy 
failed. The hemoglobin level at this- first was 12. a g/100 ml. Her 
second visit was made on April 2, 1971^ and she demonstrated markad 
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Icproveponc. She had taken Che thrive ferrous gluconace cablets 
each day for cwo weeks, , experienced marked improvenent, and cpncinued- 
Che ccrapy for Cw,o monchs. .At chis cine she reduced che incake to •. ^ 
one cable c each day for V period of 30 days and remained free of 
.lesions.. The r.ouch became sensitive again, and oral, lesions reappeared. 
'Sl^c Increased the ferrous gluconace supplenienc Co.cjie original pre-.. . 
scripcion of chrce tablets each day. She made her last visit to the 
clinic on February 25, 1974 jLn response to the followup letter sent 
to her In January ' 197A . The subject had no oral _les ions pre'sent at 
this tine, and reported that^she had been free of syraptons for three 
years. She continued the ferrous gluconate thecapy regularly, taking ■ 
one- tablet each day, and increasing- the quantity to two tablets eacl> 
day for four days during the period of menstrual flow. The hemoglobin 
level at her last visit was 13.5 g/100 ml, showing an increase of 1.5^ 

r- 

It is noted, that case 9 isanother subject whose hemoglobin level 
at the initial visit could be considered within normal' limits for her, ^ 
and who dec-.onst rated marked improvement in the orgl gonditlon, and 
rise in the hemoglobin level with the ferrous glucdnate therapy. .It 
\s noted further Chac cherapy had to be continued re^gularly in o*der" 
to t)revent recurrence o& symptoms. " _ 

Case 10. The subject was a 45-year-old female who came- to the 
dental clinic on febrtfajry 13, 1970 with a histary of cheilosis . . Oral 
■ exairJLnation confirmed the diagnosis of angular cheilosis.' The he'mo- 
globin level' at this first .visit was' 11.0 g/100. ml. There was no 
hematocrit\nkcn. ^Ferrous gluconate ' (320 mg.): therapy was r^commemled. 
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V 

and the subject was 'instructed to take one tablet daily, with an * ' 
increase in dosage up to three tablets each* day during the period o? 

r 

censtral flow, lier last visit to the clinic was on January 17, 1974, 

She had no lesions present, and stated that she had learned that she 

had to continue the iron therapy or her syo:ptonis would recur. The 

hemoglobin level at this tisje'was 13.8 g/100 ml, showing an increase 

of 2,$ g over the four-year period. 

Case 11 , The subject was a 46~year-old female who was referred 

to the clinic by her dentist on April -23, 1970, She reported a 

four-month history of glossitis and cheilosis. At this first exanilna- 

tion, ^he complained that she was very tired and sleepy mucVi of the 

'time, ..that her tongue was sore, and the corners of her lips were ^ 

cracked/ ILer hemoglobin 1-evel was 15,1 g/100 ml at this initial 

visit.. Ferrous gluconate (320 mg,) therapy was recommended, one ^ 

- tablet three tiijes e^ch da}( for 30 days. The subject failed to- re-r 

turn to the -clinic and did not respond to a letter which r.equpsted 

* her to do so, .-^ telephone call to her was made in March 197)K» and 

she indicated that she was feeling fine. She was cpnvinced that her 

'oral problems had been caused by rough treatment given her by an oral' 

hygienist. The^ investigator was unable to procure a second hempglobin 

. level, * ^ - ^ ' 

In case 11, the subject m,ay 'have bee'n accurate in her selfdiag- 

nosis", for her hemoglgbin level of 15,1 g/100 ml was' of high normal 

range at the first visit to the clinic. Case 11 was one of the three 

subjects (cases 3, 11, 20) of thfs investigation whose hemogdobin 

ft 

level was 15,0 g/lOO ml or. higher at the first visit to the clinic. 
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n mav have revealed j interesting 



A sQcoirc^ heinoglobin level detenoinatic 
comparisons of conditions - manifested. 

Case 12. The subject was a 53-year-old fenale volun 



:eer who 



came to tl/e clintc on June 8, 1972 reporting a one-month history of 
glossitis and swollen lip-s,- The initial oral examination revealed 
a fiery-red tongue. The hemoglobin level. was 12,7 g/100 ml, and the, 
hfematotri't was 38' 0 per cent, Jerrous gluconate (320 mg.) was 
recommended', one tablet each day for t<70 weeks. The subject returned 
to-jthe clinic on July i'3, 1972, Her tongue appeared normal but her' 
lips were still swollen. The hemoglob^in at this sacond visit was 
13,4 g/100 ml, and het hamatocrit was AO.O per cent. She returned to 
the clinic again on January 22; 1974,- ^er oral condition was. nornial, 
and she indicated that, she felt-well* Her liemoglobin level at this 
third visit had dropped' to 12,0 g/IOO nil, and the hematocrit reading 
dropped' to 37,0 per cent. She was advised to resume the ferrous 
gluQonate therapy, ^ 

In case 12 it is believed that the. tongue condition was probably 
due to a slight iron-deficiency anemia', since it was rapidly resolved 
through use of^ fe'rrous gluconate supplements* Without the therapy, 
the hemoglobin level and hematocrit became lower than that ^ich was 
.rQcor'ded at th& initial vi^t tP the clinic* 

Case 13 , The subject u^'s a 67-year-old female who was referred 
to the 'dental clinic with glossitis artd cheilosis of long ^-stahding. 



, Her first visit was on April 12, 1971, when she presented a deeply, 
creviced tongue , f-ier^-red gingiva, •'^nd severe cheilosis. She 
ceqelved previous treatments of vitamin and endocrine therapy^ /The 
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7 g/lOtf^ ml, and the 



hemoglobirl level at this' first vi^it was lt3 . 
) her:atocrit was^41;l per* cent* Ferrous gluconate (320 mg.) was 

prescribed, onE tablet each day f6r two weeks'. Kenalog in Orabase 
was prescribed for tetiiporary relief of symptoms. If there was no 
improvement with the prescribed^ thetapy , a 'biopsy was recommended 
as a next. procedure in order that a more definite diagriosis could 
be reached. She returned to the^clinic on April 30, 1974. She 
had reduced the ferrous gluconate supplement to one^ tablet each ' . 

day. • The herioglobin level at this second visit; was 14.2 "g/100 ml, 
procured at 'the J.' Hillis Miller Health Center. There was no 

hem^ftocrit determination. Tne 'hemoglobin JLevel had increased 0,^5^g/ . 

, . - ^ . .V ' S' . ' ' ^ ^ ' 

Case 14 .^ The 'subject was a l3^yeart;old--ma3le wlto was ir^ferrevi to * 

•the dental clinic f-rota the'J. Hillis' Miller Healbh Center^'on Marol) 10, f 

1970 with /a long history of S.utfeon's Disease^. On •e^xamjfii^tion he " - , 

» ^^ptesent-ed, multiple lesions '"throughout the oral .cavity. No.hemogloBla 
• ' ' ' . * ^ ^ ' , . - . V* * . • 

' ' level was, det'^Wiaed at this fitst Visit. Steroi'ds !(predn'isone) 

• w^ere ^prescribed. ^TVie subject r^turueli to- the clinic on July 7, 1^J10\ \ " 

' •" ^ * . •• - • * > ^ 

* • . i» • • ' • ' • ^ 

•At thi^;Cime H^" presented-, one .lesion oh the lower J.i'p (Figuije 8), .and' - . , 

o^thejc^thaiT^ evide^nce of-pgor oral hygiene^.h'e seemed very^well* *Xhe ; ' 

* % ^ sir* • 1 

Steroid r€?^imen wa$' continuijg,* ^nd the subject showed no indication 

/ ^ '* ' • ■ . . ^ • 

• of .facial change dae to ^^the. steroids other than-a. heavy lip «ftfSz.,^ It , 

J/, ' ' ' ' . * - ' « 

was recommended^^that he use £i sott t*6oth brush,* and that the carious 

teeth be restored as-soon as possible. Jthe hemoglobih' level .at this 

second visit was lift 1| g/100, nil ♦ There was no hematocirirt fdetentnii1a*ti6n 

made. He was requested to return to the cl^inii df* he'-tied <iny fiirtT\er* 
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FtQuxQ 8;'*^cas-c 14). Aphthous L«sion^ Associated wich Sui'toii'^s" blsd^&e 



trouble^.j' The subject «^ecuraed Lo, thjj cliTiic on September lA, 1972 
vith recurrence of Sut^ton's DisScase whi^h he had cnduted for about 

•4 

two monthsj foLlowlny two ycars^of -relief . His mouth was still 
Jackiijg In oral hy^jieno. .He had lesions' on tlie tongue, -lips and 
flooi; of the mouth. He was continuing the prescribed steroids, and 
use ©f Tetracyclinii 'mouthwash and Kenalog in Orabaso,*but none of 
these seemed to relieve the conditions. He had -severe gingivitis, 
and a mouth that was in^a general run-down condition. Scarring was 
observ'C^d* No' hemoglobin level was obtained* as' the patient' wajB much 



too ill. Steroids, antibiotics » Tetracycline mouthwash and the! use 
<jf a~-w^ter pick vwere, prescribed. The 9<ibject returned one wdek later 
/6n Sep teller 20^ 1972, and examination showed healing lesions. The 
*:ftouth was in much cleaner condsLtioij The patient was not sent ti> the 
laboratory for additional hemogfobiii' determination. It Was xecoiSeT 



*fehat Ije continue the steroids. '/ ^ 

Jt #h<5uld be.noted that the^(Lbntal consultant presctibed steroids 
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Qnljt because, of the- judgiyent thay benefits which may be gained ex- 

ceeded* the -risl^ which cou:^b^invblve(j'.' . ' ". " ' - 

( • . C>se 15. The subjec_5<^as a 15-year-old female rei^^rred to the 
1* - /v. . ' . .. •4'% . . 

dental -clinic, by her dentist'. At ,^er •f?rst ,yisit on October 6, 1973 

she presented a long histo^^r of .^phthous ulcers. Oral examination 

'revealed three o^l^ lefeiops, one on the left margin of the tjongue, 

one on the left cheek,^and one on. the right cheek. The subject 

« * ' < " ■ * . ; ' ■ 

reparted that she had endured ^hese lesions since she was three years- 
old, witft xecinrrences at- least once each month. Her hemoglobin lev,>l 

.at t;h£s first visit* was 13.7 g/lOO ml. There was no hematocrit deter^ 

' ■ . f 

mination. She was given a prescription for>Tetracycline mouthwash 
and' Kenalog In Orabase; and requested to return ^o the* clfnlc after 
one month.' She did ijot retufci to the clinic until January io , 1974.' 
At tlUs second "visit, she presented three small lesions; 'She indicated 
that she did not like the' taste of the Tetracycline mouthwash"^, and 
therefore did not use it. TJie hemoglobin level at the last visit was 
12.5 g/100 mlV and the hematocrit was 34.0 per cent. There wfeis a 
decrease in henfeglobin 'ori.i2 .g., 

Case 16. This, subject was a ■19-year-old male who was referred tp 
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the cimi, from the J. lUllis Miller Health Cenfe'r on November 18. 
1971. He repbrtec} a Mve-year history of^ multiple, deep, and painful 
lesis^of ^the mo|[th^and4 the rectal and ^nal regions. " a[ an 
'earlier date his physician had prescribed steroids fo, a brief 'time.> 
Sutton's Disease was the diagnosis. Oral examination re^,ealed severe 
aphthous^lcers, ^nd the subject repor'ted that he had.endured total 
mouth. involvement. " The hemoglo},in level at the^ first visit to the 
clinic was 13.8.gAl00 ml, as had b^en recorded In the medical record 
from the J. Hillis Miller Health Center. There was no hematocrit 
deteniination recorded. Tetracycline mouthwash and JCenalog in Orabase 
were recommended for temporary relief of symptoms, and uge of a water- 
plk was recommended for mairvtenance and cleanliness. The subject 
was informed that srteroids would be prescribed if he showed total 
mouth 'involvemeHt-aiiin? His- mother reported on February aS, 1974 
that her son was no befter, blit that she believed he was no worse'. 
ThflA-HemoglQlln level on February 20, 1974 was reported to be 12.9 
g/100 ml, according to report from his physician's offite^iTTampa. . 
This represents a^ decrease of 0.9 g in the hemoglobin "leCel. ferrous 
gluconate (320 mg^.) was prescribed at this time, dne tablet every day 
for. 6*0 days. He^was requested ^to return to the. dental clinic after 
this period of ^time, which was beyond the extent of the present study. 

Case 16 presented ssonptoms of the classic Sutton's Disease Syn- 
droiDe, and alt^hough no'inprovement or deterioration of his oral condi- 
tion was repoft'ed, it „oild be interesting to, nobe the outcome of the 
ferrous, gluconate therapy -he is presently foilowlA. . % 
. Case 17 . iThe subje^b was a •22-year-old female volunteer wK^ * 
reported to the clinic onApril 16, 1973. She reported that she had 
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suffered fxom aphthous ulcers for as long as "she could remember. She 

i>resent!ed| a giantj lesion on the lower left lip. Her hemoglobin level ' 

* i i 

at this first viSjit was 12.0 g/100 ml. There was n.^ Hematocrit deter- 
pination.^ Tetracyeline mouthwash- and Kenalog , in -Oi ibase were, prescribed 
for temporary relief of syi^ptpms- The patient r^i rned to^^^llfic. 
on Februiry 26, 3^974, and presented persistent aphthous l^ons. - She 
reported I that sh^ took "iron-pills" 'during the intermittent weeks of 
taking birth control pills. Her hemdfelobln level it this second visit " 

' '! • ^ 

to the clinic was 13.8 g/100 ml, shewing an inctease^of 1. 8 g/lQO ml 

. during 'a lO'^onth period". At this time, it was 'ce commended that she ' 

'',<p_' . , ' ■ 

take '^'line-A-Day" iron supplem'ents. She returned to the clinic on 

April 2, 1974. She presented no lesions, but/reported*<:hat she had 

suffered pne lesion recently. The hem^l^in level at this /ihird visit 

was 13.9 g/100 ml showing an'increas'e 9/ 0.1 g over the past month. ' 

The hematocrit at* this third visit was 3J^.O per cent. 

Case 18 . The subject was a 22-y'ear-old female volunteer who 
i . * • , / - . • 

reported a tyo-year history of aphthous u Jeers. Sh^ reported to the/ 

clinic on November 2, 3.973, and examination revealed onoK^esion on the 
lower lip. She reported that she hacT a history ofyanemia. Her hemo- 
globin level was 12.5 g/100 ml at this first visit. Kenalog in.Qrafaase S. 
was prescribed. The subject reported in January 1974 that she felt 
better, and that she had no oral lesions. The subject, revealed that • ]■„ 
she had taken oral iron ^upplements of. her own accord., •he subject di^'..; 
not retuipi to the clinic for a second hemoglobin determination. 

Case 19 . -The ^subject was^a 29-yeafp-old male who was referred to 
the dental clinic on March 3, 1973, with a 17-year . history^qf Sutton^s. • 
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Disease. Oral examination revealed multiple lesions on the lip and 
deep into t^ie pharynx. The subject reported that he had taken vita- 
ml'ns, and had 'had smallpox iuoculatiitns, but notching he had <ione had 
helped. Several areas of ^scarring were observed. The hemoglobin 



leve]^ 



was lA.O g/100 ml. Tetracycline mouthwash j^as prescribed. 



His subsequent ,vis<^fts to the J. .Hillis Miller Health dtenter indicated 
that he •'had no permanent* improvement. The investigator ^as unable to 



contact the subject for a second hemoglo^n level. | 

Case 20 . the. subject was a 28-ye'ar-old male volunteer who fir 



28-)^a 



report'ed to the clinic on June 28, 1972 with a long history o'f aph- 
thouJs lesions. Oral examination revealed a deep lesion ojn his 
*lip /(Figure 9). The hemoglobin level was 15.0 g/100 ml at/t^is .fi^^st 
visit, and a hematocrit 06 43.0 /^r cent. The subject i^tunied to/' 
the dental clinic on November 7/, 1973.^ Examination r^ealed-no 
lesions present at this time, and the subject indited that he had 
had no problems for over* a year. Tl>e subject revealed. that his 
diet had b\en much improved. His hemoglobin level at .the last visit 
was 16.5 gVlOG nil, which shows a 1.5 g Increase sinqa his initial 
visit. The hematocrit was 46.0 per cent at the final visit, showing 
an increase of 3.0 per 'cent. 

C5t$e iO indicated that he became aware of the inadequacies of his 
die,t, re-evaluated his eating habits, and proceeded to Improve them. 
Hc^realized that he was npt get ting. enough protein, and "good, red 
meat". The government food stamp plan had enajbled him to improve his 

eating, habits', and thereby impxove his ''oral.' CQnditit)n. • ' . 

'> . ** ' » * ' 

■ • ' • / ' 

Ca|e_21. The-subject was a 36-year-old;, female referred to the . 





Figure 9 



. (case 



C 



Deep Aphthous Ulcer of the L^er Lip ^ 



clinic from the J. Hillis Miller Health Center on November 11, 197^, 
and reporting a seven-year history of aphthous ulcers. Examination 
revealed three ulcers at her first visit, the hemoglobin level was 
12.1 g/100 ml, and the hematlocrit was 35.5 per cent..; Ken^og in Ora- 
base was .prescribed for temporary relief'.of symptoms. The subject 
returned to the clinic on May 6, 1974. She indicated that she had no 
oral problem^, and that She had. been taking' One-A-Day vitamins with 
iron-.- • , ' . 
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Her hemoglobin level at this second visit was 13.8 g/100 mi, 

showing an, increase ot 1^7vg since her last visit six months earlier. 

/ 

Her hematocrit was 40.0 per cent, demonstrating a 4.5 per cent 

*. * . * * ^ 

increase. 

Case 22 . The subject was i 39-year-old female referred to the / 
dental* clinic by her physician on October 7, 1971. She complained of 
having endured aphthous ulcers and cheilosis for iong periods of time, 

' \- ' ' I '• 

and reported that she had both vaginal and oral lesions at the 

* ■« ■ — . ' j 

present time. The subject indicated that the vaginal lesions were 
causing marital problems. She had be'eh taking vitamins for four \ 
months but recognized no improvement. The hemoglobin level was 

- • r / 

13.0 g/ltfO ml at this first visit. Her hematocrit was 38.5 per ccmt. 
Kenalog in Orabase wa^spresycribed for immediate relief of sjrppl 



The subject returned to the clinic on October 28, 1971, and three 

\i V • 

semi-intense aphthous ulcers were observed, one on the lower li^), 
one on the* floor of the liiouth, and one' on the tongde. * She reported 
that she had, one vaginal lesion. The , consulting^ dentist prescribed 
steroids (40 mg.) fpr seven days, then a reduction to 30 mg. for one 
week, a further reduction to 20 mg. for one week, and finaJU^a redtjjp^ 
tlon to 15 mg. to see if'^ her condition would stabilize. T^racycline 
mouth-wash was also prescribed. The subject made her lasr visit to 
the clinic on April 8, 1974. She presented one very small lesion on 
the right cheek, and reported that sf^e had suffered no vaginal 
lesions. Her hemoglobin level at this last visit was 14.1 g/100 ml, 
and the hematocrit reading was 41.0 per cent. Her overall condition 
was considered vfery much improved. The hemoglobin level had increased 
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1.1 8. and the hematocri5 inpease was 2.5 per cent. ' Sbe reported 
^ that she felt very well. 

.SaseJl. The subject wis -a 51-year.old feaale w^^o was referred 
, b;. 4e J. Hillis Miller 'H'^ilth Ce'nter on May '3. 1972 wfth a five-y^ 
.history pf, -cheilos'is and glossitis. On examination she presented a . 
ho.t . burning tongue and" cheilosis. The hemoglobin level was 12.0 , ' 
8/100 ml.^ Zinc oxide was prLscribed far the cheilosis. ' The subject 

- retumed'to the clinic on sitember 19. 1972, and her otal iconditiJn 
was unchanged. The investiJator was unable to obtain ; hemoglobin 

- level on the^cond visit. \ ' ' 

. Case_24.; The subject ^s a 52-year-old female ^who was' referred 
to the dental clinic from the ^atson Clinic i. Lakel^d. Florida on " 

November 8. 1972; She pres,n'ted a history of aphthous-..ulc;rs which . 

usually lasted^ as lon^.as J days. E^-'amination. showed lesions under" 

the tte)ue. at^tKe sides of the- tongue.- and on" the upper lip. Figure ' 
-10 'and 11) . The sub-jBct reported that she was eating only oatmeal. 

since everything else hurt hex^ mouth. She had gained' 20 .pounds ' 
■within the lastyea.r. -The hemoglobin level w^s 'l4.0 g/100 ml. and ' ' 

the hent.tocr;it. was 42.0 per cent. Tetracycline; mouthwash and Venalog. 

in Ofabase were prescribed for temporary relief of symptoms. The 

subject reported next .from Lakeland. Flcyrida on November 25. 1972., 
stating Jhat she still had the ulcers, but, that they Usually cleared 
up in thre. days with 'the use of Ken^log in Ori^se." ' The investigator 
wa& unable to have ;the ^subject return to^ the clinic for hemoglobin 
determinations. 

CaseJS. The, subject was.'a 75-yeaf-old femaie who was referred 
by the W.tson Clinic in Lakeland. ■ Florida on August 2. 1973 with the 
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re^Vrd of a long history of lio't-burning tongue. Upon examLnation 

in the dental clinic her tongue did not appear *;mootIi or atrophic as 

ml^ht be» seen ia glosfjitia.' The henioglobiii level at tlifs first visit 

was 12,3 g/100 ml, -and the hematocrit was AO.O per. cent. The subject** 

returned Co the clinic on March 19, 197A vrlth the sane ch'jLef complaint, 

^a buirnin^ J^vot tongue. The hemoglobin level was 12.3 g/100 ml,^ the 

^ac^ as it was at the first visic^ The subject retulrned to the* clinic^* 

on April 18, 1974 appearing somewiiat better. She claicied that she ^ 

fe^lt \puclv better* She had been taking vitamin tablets with ir.oa' for 

the last month, and declared that thi^ was. the reason she felt better-. 

* * 

The hemoglobin level .at tliis last vi^it was l3.7 g/100 ml showing an- 
increase, of 1.4 g. Her heroatpcrit 'at this l<7St visit v;as A2.0 per cent 
showing an increase''of 2.0 per cent. - 

'This subject was persistent in finding rcilicf from the symptoms • 

.• V • • * 

although her symptoms were difficult to diagnose during her/vis^t to . 

the (jlinic. Since the hemoglobin level showed an increase af^ter 

s'elf-mcdicatiorv of vifamias wiEh iron,- aXondition of slight iron- 
> 

defici^'^y anemia may be considerAl an 'undeJl^ing cause of her ayi'>p I o'n 
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* ' l^ff<^^^ Ferrous Gluc^on - alt: Jfhcra u y on 13 .Subjects • 

( " • , ? ^ 

Thirtg^ of the 25 subjects (cases 1-^1?) in t||^s experimental ^ 

*^ * » ^ . . * 

fnvestigaLion ^wtire select;ed to receive ferrous gluconate therapy.- 

Although recording of tha hemoglobin levfel was important for the pur- 

poses of tha ^udy, it was not ^ prijnary factor, in the decision oj: . the 

dciital consultant to prrosctibe ferrous gluconate. Tlie prescribed 

thcfapy vas in th^j .fo.ra of f errous^glbconate (320 mg») tablets in 

dosages of one to thre& tablets daJly for a period of 30 days. 
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Tlie subjects verc observed nt the dental clinic of^ the University . 
^ of Florida during tlie four-year period of tiuK? from February 3, 1970 

until April 3, 1974. It may Be seen in Table 2 that; observations of 
these subjects extended from .a mifiimum period of two months to ^ 
imum period of 48 months. Although subjects were requested to 
eturn to the clinic after 30 days of. following the ferrous gluconate 
treatment, very few complied. Continued ehcouragement was .required 
to achieve reasonable success in. gettrng subjects to return ^r a 
followup check of their conditions. Subjects indicated that they 
wajited healthy mouths free of disease, . pain, and high cost of correq- 

"V / 

tion and maindenanceV When they were ensuring intense pain, nO real 
effort w;^s necessaity to encourage subjects to make the initial visit 
to the clinic. However, once free of immediate pain, 'the need for a 
^- second visit' was a remote consideration. ' ^ 

' • ^ Taspection of Table*! reveals that atypical* conditions exhibited 
^ by these 13 subjects at^the first visi^ to the clinic included 

aphthous ulcers, glossitis, cheilosis, and Sutton's , Disease. Five ^' 
object? ^presented combinations of these' lesions*. 

V / • ' ' ■ ■ ■ ' ' ' 

)Hemoglobin levels at the first and second* visits are 'recorded in • 



• g/100 ml*, and the extent of change is| indicated in Table 2. It may be 
noted that the readings of hemoglobin levels at the initial visit of 

* 12 6£' the subjects ranged from 11.2 g to 15.1 g, wi,th'an average 
reading of 12.59' g» Tha readings of the hemoglobin levels at the 
second visit of 10 of the subjects ranged from 11,9 g to 15.5 g, with 
an average reading of 13.99 g. The change in hemoglobUn levels fi^m 
the initial visit to the second visit of subjects ranged from +0.5 to 
+3.3 g, showing an average increase of 1.61 g. AlV subjects for whom • 
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cooiplcca hcinogiobin dccerninacions Were made showed at least some increase 
In the level following ferrous gluconate treatment, » 

Hemoglobin level. readings were incomplete for cases numbered six, 
eight, and. eleven. The investigator was unable to procure any hemoglobin 
determinations for. case nunibe,r six, Cases-number eight and numbiir '11 
reported oral conditions by way of teleplione' for? the second visit, and did, 
not report to the clinic for a second hemoglobin reading, 

' * It may be seen in Table 2 th*at the final assessment of the oral con- 
dition, which was made by the dental consultant at the final vfsit, is 
given in simple temis of ipprovernen^t , Further e;:;aminat'ipn of Tjible 2 
discloses tltat nine of the 12 subjects for whom data vfere available (75 
per cent) showed marked improvement in the oral conditions following treat- 
ment vrith ferrous glucona-te. The thirteenth subject, case number 11, did 
not return to the clinic for final evaluation but reported by telephone 
cha.c she "felt fine". . * ^ . ■ / . . 

' ^ Two subjects, case number two and ca^e number eight, were the only 
two cases who showed no improvement in the oral conditions following the 
ferrous gluconate treatment. In the **Report of Case Findings*' it was 

indicated tliat tliere was doubt that caseQiumber two 'followed instructions 

ft ^ 

for medication properly, if at all, aince she responded to 4. telephone call 

stating' that' she wa^' not folloirijig tfie. iron tlverapy prescribeq "f or her. 

Case number eiglit ,did npt return to the clic(ic for reevaluation and only 
t\ * 

reported hy telcvphone .that there* was no improvement in her condition. One 
subject, cise number three, was reported to have demonstrated only slight 
improvement in the oral condition^ Case nupber three reported by telephone 

' ^ ' • •' " \ 

to the clinic that h^" did not suffer lesipnsVas often as previously, 

60 V, 



but 



continued to. experienx:e then intennitteatly , It can be seen from 
Table 2 that^the level ,of hemoglobin for thij case could be con- ^ 
sfdcrod at a hfjt^ lovc;\ nt the Initial vfrf.t, (15 }\) , »ind aftr:r 
therapy was'-'increascd to 15,5 g. Cause far his failure to 'improve 
remains in doubt ♦ 

Effects of Treatment R enrder ed to 12 Subjects ' 
without Use of Ferrous Gluconate * 

•Subjects numbered lA through 25 were treated without the use. of 

ferrous glpconate. It is pointed out^ that the therapeutic management 

of oral lesions manifested in most of these subjects was attempted 

through use of Tetracycline mouthwash, Kenalog In jOrabas^, and in » 

one case, Zinc oxide, .Systemic steroids were used in three cases 

where lesionS were "too extensive, '^too deep, and too numerous, or-^ in 

areas to which topical steroid ointment cannot be easily applied" 

(31) • It "is emphasized that these dyugs were given only as temporary 

medications, since they do not prevent oral lesions from recurring. 

The drugs do, however, reduce the pain and curtail the length of time 

during which lesions, will persist. » ^ 

Inspection of Table 3 reveals IhJt the at>'picaL oral conditions' 

exhibited by, these 12 subjects at the initial visit to tlie clinic 

included $ix subjec^^^^^^ojth ap.hthoKS ulcers, three subjects with 

Sutton^s Disease^ one subject vn.th glossitis, and two subjects with 

combinations of aphthous ulcers, cheilosis, and glossitis. Hemoglobin 

levels at the initial visit to the clinic showed a range of 12.0 g 

to 15.0 g with an average reading of 13.15 g. The, hemoglobin level-g* 

at the second visit of seven of the subjects for whonj readings were 
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available ranged from 12.9 g to 16.5 g with an average reading of , ' 
1A.07 g. The ^change in h^oglobin levels from the initial visit to 
the second visit of subjects ranged from -1.2 g to +1.8 g, showing' 
an average increase of 0.77 g. ft may be observed in Table 3 that 
cases numbered 17, 20, 31, and 25 show an increase in hemoglobin 
level? of 1.4 to 1.8 g. "these four subjects reported that they had 
taken oral, iron supplements of their own accord, or that they had 
received a prescription from their physicians. These supplements 
may account for the fact that their hemoglobin levels were increased 
fflore than those of the other three subjects for whom readings were, 
taken. Hemoglobin level readings were incomplete for cases numbered 
"lA, 18, 19, 23, and 24 since the investigator was unable to secure 
a second hemoglobin reading. ' ' ' 

The final assessment of the oral condition which was made bv 
the dental consultant at the subject's final visit to the clinic is 
give^ in table 3. Time periods during which subjects were observed, 
are shown to, extend from a minimum of two months to a ma&imum of 47 
months. It may be observed that only tr^o subjects, case number 20 
and case number 22 showed marked improvement in oral conditions, and 
two additional subjects, cases 21 and 25 showed only moderate 
.improvement. Three of these subjects reporte^ that ..they had 'taken 
oral iron supplements independently, arid the fourth subject was - 
p'resciribed steroids. It is not kntiwn whether the three subjects 
woti^ have shown improvement if they had not taken the oral iron 
supplements, 

♦ 

^ .Three" -subjects showed only slight improvefnent, and two of' them, 
cases 17 and 18, reported that they had taken vitamins with iron • • 
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supplements • Four subjects showed no improvement at all, repr.esem?- 
ing 40 per cent o£ this group o£ subjects £or whom complete data 
were available, and for whom ferrous gluconate was not prescribe^. 

SwSfe not possible to contact. case number 19 for a final 
ion of his condition. 

, ' Hypotheses 
It was hypothfii^zed first that the hemoglobin level in the blood 
is related to the recurrence of such oral lesiorys .as glossitis, 
aphthous ulcers and^ angular cheilosis. Those subjects, in wliom the 
hemoglobin was increased to a level of 13.4 g oi: higher, whether or, 
not they received therapy with ferrous' gluconate, all showed at 
least some improvement in oral conditions .v Those patients whose 

hemoglobin levels at the last cl^jpflx visit were recorded ,at 12.9 g 

* 

or lower showed no improvement in oral conditions. 

^ r 

It has been stated previously that assessment of normal values 

for hemoglobin has been dSeignated at levels ranging upward from 13.5 

g/100 ml. It seems reasonable to conclude th^t the findings of this 

investigation support the hypothesiG th«it I'cmoglobin at t.ii« 

lower margin or below the recognised minimum normal range may accom- 

- ^ \ ' 

pany or promote the occurrence of oral lesions such as glossitis, 

aphthous ulcers and angular cheilosis. It may be concluded further^ 
t* ^ . , ' 

that as hemoglobin levels are increased, these oral conditions are 

improved.' . »^ 

^ Thfi second hypothesis was that therapy with iron supplements 

will reduce or control the occurrence of glossitis, aphthous ulcers 

and angular cheilosis* Data\available for 12 of the iS' subjects 
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who were sele-ct^d to receive ferrous gluconate, therapy show that 
nine subject^ (75 per cent) denion^'trated marked improvement tn the 
otal conditions following treatment. Of the other three subjects, 
ther^ was doubt that one subject followed instructioris for the 
fer^rous glupanate therapy; one subject failed .to return to the clinic 
for reevalu^tlon; and the third subject demonstrated only slight 
improvement. These findings seem to, be cotjsistent with those of 
Suzman (52) /Waldenstrom (34) and Darby (7)-. On the basis of tHese 
findings, the hypothesis is accepted. 
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CHAPTER- V 

'SUMMARY, CONCLUSIONS AND RECOMMENDATIONS 



Sungnary ' - • 

, The purpose 6fthe'present study was to present an experimental^ 
investlaation of the o^nif estations of aphthous ulcers, glossitis, 
and cheilosis in the oral cavities of 25 subjects, the u^se of ferrous 
^ gluconate suppWts on the control of these lesions in 13 selected 
subjects, and the hemoglobin ievels at initial- and final clinic visits 
of all subjects for tin. periods which varied 'from one* month to four 
year^. The investigation was delimited to a study of subjects who 
- . were soUcited In the^inesville . Florida -area, or who were referred 

t), the dental clinic oTthe •'College of Dentistry at fha University of. 
Florida. .Selection of subjects was Hmited to the judgment of 'the 
dental consultant who was present^ in the clinic It the time of the 
. . . initial visit. His .sscssmeni^f^'al cdluiUions, a„d se.lo.tiou ..r 

therapy prescribed were the final JucBnufut:.. I...torndn.tiou ue the 
hemoglobin level was made by the Investigator, a registered technolo- 
gist, and was limited to the use of the" cyanmethemoglobin .procedure .' 

. In order to accomplish the purposes of' the study. th| following 
hypotrheses were postulated: 

. . ':^=''.«globl„ l.vel In the blood. 1= related to the occurrence: 

of =„ch oral lesion., as glossitis, aphthous ulcers, and angular cheil*- 
sis; * ^ k ' 

% * 

♦ ' *»» i 
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- 0 T}>r>r.->nv with iron supp leiKOiits will reduce or control the y.jj^;^^ 

Tenns were defined as their meanings were interpreud for use^ 
in the present inves tig'ation. A thorough study and review of related 
literature was made, and it was revealed that fev stiidies .have at-^ 
teipted the investicaticn c^^^the occu-rreTncei' of these oral lesions with 

» 

the possible relatedness' of hemoglobin levels, and the effects of 
therapy with only iron supplements,. ^ 

Data whichSupport this expeiimental investigation were provided 
by the, participation of 13 subjects who'were selected by the dental 
consultant to receiv7 ferrous gluconate s-upplements during the experi- 
mental period, and by 12 subjects who received no f errous^conate - 
treatmcQt. Clinical, laboratory, and de^riptiv^ dat> yere obt.incd 
'at the subnet's initial, and final visits. All data were' tabulated 
and summarized for purposes of comparison and interpretation of the 
findings. Interpretations were made with particular reference to 
apparent relationships between the hemoglobin level and periodic 
occurrence and reduction of oral manifestations of aphthous- ulcers, 
. glossitis and angular theilosis. ^ ■. 

Conclusions 

s> » • t 

On the basis, of the findings, and within the limitations 
posed in the present invest^tion. the following conclusions ,a*e4ade : 

I. Presence of the i^rab^sions of aphthous ulcers, glossitis 
and cheilosis does not appear to be significantly related to hemoglobiil 
* levels* which fall well within the generally accepted normal limits. 
' ' 2. A.lthough hemoglobin levels may fall within the generally^ 
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accepted normal l|giits^ ferrous gluconate supplenents have a profound 
effect upon reversal of established" oral lesions and the prevention 

of recurrences* ^ . 

3. Hemoglobin levels which are at the lower Jimits, or below 
the recognized iranimum noraal range seem to accompany or promote the 
occurrence of oral lesions such as glossitis, aphthous ulcers and ^ 
angular cheilosis, arid as haemoglobin leVels are increased, the oral 

conditions are improved<^ ' ' \ 

4. Females appear to have a tendency toward occurrence of iron- 
deficiency more often than males, especially during the t:hild-bearing^ 
years, and therefore s^^ow more .frequent ma^ifestati^ons of ^oral 
lesions apparently related- .to the hemoglobin level in ^the blood. 

5. Wiien ferrous gluconate supplements are prescribed for the 
riianagement of' or^l lesions such as aphthous ulcers, glossitis and 
cheilosis, subjects show increase in hemoglobin determinations, and 
.the majority show marked improvement in the oral .conditions following 

treatment. 

6. Wlien ferrous gluconate supplemqnts are not prescribed for 
'the management of. oral'lesions such as aphthous ulcers , .glossitis and 
cheilosis, subjects show no improvement in the oral condition? • 

7. Although the regular intake (|E iron supplements is, not recom- . . 
mended, ft apJJears thac'some subjects teqtiire 'daily supplemenCs until 
the^sions resolve, and. some subjects require .daily supplements- 
indefinitely. , • * • , , , 
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In^he future, the variances in hcmoglobij>*#^vels will have to be . 
Qonsidered, What may be c^sidered a normal hemoglobin level in an average 

. . > 

individual may not be Vide^ate to control oral lesions in fen otherwise 
healthy \individual. We don*^ t know wh^t a normal limit is for these 
individuals, What we do knbw is that the extra boost with iron therapy ' 



brings^ftout relief to thesi individuals* 



i indivic 

Even though this pilot study may %e ^considered inconclusivia because 

of the small sample studied) the results ii^dicatej a strong relationship 

exists between the oral lesion and anemia, Unti;L the * consequences have been 

determined and i?ecorded on lair^r studi'es the health educator should, be 

^awaire* that the strong po^ibility of nutritional anemia exists when the 

oral lesions are present, This informa^^ion^pn dental health should be 

• - . \ 

included in a compirehensive health edurs^t;ion' program' in the scHbols^t 

• ^ * ' v .. 

Re(dominGnd^tions 
* " ^ r. 7* * 

Based on the findings reported'*in tlTfs^nvestigation , the fc^}.lawing 
reconunendations are ma^: ' . 7 ♦ L ' 

1* ^The study should be\ replicated in SAots^ff q^ocjraphic area * 
whdre iip:>n-def iciexicy-^may not be "encountered as^raquently , as it is ' 
reported to be found in Florida. . . \ , . • , . * 

2, Additional studies of larger gfbups of sub'jects sh6uia\be • 

** • • • 

conQucted,. under conditions of more direct control of the prescribed, 
treatments. ' 

3, Similar study should be made of the'se conditions where all* * 

{ i ' ' ^ v.- ' . 

• subjejpt^ are giv(^n double-blind opfeion^ using iro^^b3*ets and • 
similar placebos,. ' \ '* . ' ' - ' .» 

A . • ' 

4, - Additional studies should be conducted whete more^extensive^ 

, \ ' • ' 

^^hemoglobin *determinatio;is. and blood analyses are made', , V • , 
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